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ABSTRACT
Keys for identification, descriptions and illustrations are given for all species of
Macrouridae occurring in the western North Atlantic and in the Central American
Seas. The subfamily Steindaehnerinae, the genera Grenurus, Cariburus, the subgenus Paumurus, and the species Ventrifossa atlantica, N ezumia hildebrandi, Grenurus
grenadae and Cariburus mexican us are described as new. While distinctions between
other genera may be made on the basis of whether the anus and genital pore have
been advanced below the abdomen or remain at the origin of the anal fin, a third
type of situation is shown to exist in Steindachneria, in which case the anus is advanced while the genital pore remains at the anal fin so that the two openings are
widely separated.
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In the present paper the author will not attempt to deal with the
species occurring outside of North and Central American waters.
Nevertheless, in attempting a classification of these western Atlantic
species it has been found necessary to effect some modifications and
innovations in the system by which they are arranged. With such
geographic limitation this procedure might seem hazardous, and
therefore the conclusions are not presented with any claims to finality.
But it seems evident that the macrouroid species, and even many of
their genera, are definitely not cosmopolitan in the manner of so
many of the pelagic fishes, a fact which was clearly recognized for the
first time by Gilbert and Hubbs (1920) in their discussion of macrouroid fauna-regions within the Pacific alone. Under these circumstances it seems perfectly permissible to attempt to work out a logical
and practical system of classification for a single region; this can subsequently be integrated with similar systems for other faunas. At
least it appears to the writer almost impossible to advance beyond the
great groundwork laid down by Gilbert and Hubbs (1916, 1920) until
much more detailed studies of apparent relationships within smaller
faunal units have been made and published.
The following discussion and descriptions are, therefore, intended to
serve a dual purpose, namely, 1) to develop a practical method of
arriving at the specific identities of the western Atlantic forms within
the framework of a reasonable generic classification which is reliable
in its practical application to the fauna of the region concerned, and
2) to attempt to contribute to the refinement of general classification
by designing the system of local classification so that it will be capable
of integration with other restricted systems towards ultimate generalizations.
In regard to the arrangement of the genera in subfamilies, the
author has only one suggestion to add to those already made by Gilbert and Hubbs. An examination of the topographical anatomy of
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the abdominal cavity has revealed a peculiar condition in Steindachneria, which, when considered with the previously known peculiarities of this genus, apparently demands the introduction of a separate
subfamily. Among the other macrourids the anal opening may be
found either at the origin of the anal fin or advanced to an anterior
position widely separated from the anal fin base. But in all these
other forms the genital pore is closely associated with the anal opening,
whatever its position may be. In Steindachneria the anal opening is so
advanced as to lie immediately behind the ventral fins, while the
genital pore remains at the origin of the anal fin. This is the only
known case among the macrourids in which such a separation between
anal opening and genital pore is found.
The subfamilies Lyconinae, Macrouroidinae and Ateleobrachinae
are without representatives in the western North Atlantic and therefore are not included in this report. The subfamilies Bathygadinae
and Coryphaenoidinae will be further analyzed at the proper points in
the following discussion.
REMARKS ON KEYS
It seems impossible to devise a key combining the greatest ease and
convenience of use with the proper arrangement of the genera in terms
of their probable relationships. In the keys presented herewith, systematic arrangement has been sacrificed for the attainment of mechanical simplicity in the manipulations and observations required to place
any specimen in its proper genus. The most conspicuous instance of
such a sacrifice is in the use of serrate or smooth dorsal fin, rather than
the number of branchiostegal rays, at an early point in the key. In
small specimens, or in specimens in which the upper branchiostegal
is held firmly in a hidden position, or in which the lower branchiostegals are of reduced size, a reliable count of these rays may require
dissection; this can be done easily without great damage under the
favorable conditions of the laboratory, but it may be decidedly inconvenient in the field or in the preliminary sorting of large collections.
The main disarrangements of positions in terms of probable relationships resulting from this procedure are those to be found in the wide
separation of Malacocephalus from Leucomacrurus, and perhaps likewise in the separation of Trachonurus from Cetonurus. On the other
hand, it is not evident that a major division by number of branchiostegal rays would remove all discrepancies between natural relationships and arrangement in the key.
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Family MACROURIDAE
Key to the subfamilies represented in the western North Atlantic.
1a. 2nd dorsal fin better developed than anal fin. First gill slit not restricted. Gill
rakers not tubercular. Second ray of 1st dorsal fin not modified or spine-like.
Vomer with or without teeth.
28. Teeth on vomer. Anterior portion of anal fin forming a produced lobe.
Teeth in jaws in 1 or 2 series. Anus immediately behind bases of ventral
fins. Genital pore at origin of anal fin, widely separated from the vent.
STEINDACHNERINAE

2b. Vomer without teeth. Anterior portion of anal fin not produced. Teeth in
jaws in bands. Genital pore immediately behind anus, at origin of anal fin.
BATHYGADINAE

lb. Anal fin better developed than 2nd dorsal fin. First gill slit restricted by a fusion
of the dermal cover of the lower part of the first gill arch with the inner
lining of the Boor of the mouth. Gill rakers very short and tubercular.
Second ray of 1st dorsal fin modified into a spine. No teeth on vomer.
CORYPHAENOIDINAE

STEINDACHNERINAE, new subfamily
Characters as shown in preceding key. Distinct from all other macrourids by
the wide separation between anus and genital pore. Only one genus.
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Genus STEINDACBNERIA Goode and Bean, 1895

Steindachneria Goode and Bean, in Agassiz, 1888,15: 26; Goode and Bean, 1895:
419; Gilbert and Hubbs, 1916: 139 (in key).
Steindachnerella Eigenmann, 1897: 159.
Not Steindachneria Eigenmann and Eigenmann, 1889: 137.
2nd dorsal fin high and well developed, its rays fully united by membrane.
First 10-12 rays of anal fin fully developed and united by membrane to form an
anterior lobe of about the same height as anterior portion of 2nd dorsal fin.
Remaining rays of anal fin small and separate, without continuous membrane.
1st dorsal fin with smooth, produced first ray, but otherwise less developed
than anterior portion of 2nd dorsal. Ventrals moderate, with produced ray.
Pectorals large. Anus and genital pore widely separated, the anus i=ediately
behind ventral fins, the genital pore only a short distance in advance of origin
of anal fin. About 18-20 simple pyloric caeca. Intestine relatively short, in a
single, simple backward loop. Gill slits wide, not restricted by membrane
attached to first arch. 7 branchiostegal rays. Interoperculum thin, but large
and broadly exposed below preoperculum. Gill rakers long, slender, about 12-15
on lower limb of first arch. Teeth in anterior half of upper jaw in a single
1 This key is essentially a modified abstract of that given by Gilbert and Hubbs
(1916: 139).
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series, of relatively large, very wide-set fangs; this series continued posteriorly
as a series of small, close-set teeth well inside of a second outer series of larger
wide-set teeth, which extends forward only to about middle of jaw. Two types
of teeth also in lower jaw; a relatively small number of large, very wide-set
fangs, and a large number of minute teeth, but since the two types are not
arranged in well separated lines they can be said to form neither two distinct
series nor a single series together. Teeth also present on vomer. Ventral area
of trunk and tail with a characteristic pattern of transverse or vertical striations
which become conspicuous only under magnification. Head moderate, of
gadoid appearance. Mouth large, lateral and subterminal. No barbel. Eyes
large, lateral. Scales moderate to large, very deciduous, thin and cycloid (fide
Goode and Bean). No scales seen by the writer.
Only one single species of apparently very restricted distribution.
Stelndachneria argentea Goode and Bean, 1895

Figure 1.
Steindachneria argentea Goode and Bean, 1895: 419, fig. 351; Jordan and Ever-

mann, 1898: 2568; 1900: fig. 909; Jordan, Evermann and Clark, 1930: 203.
Head moderate, gadoid in general appearance, about
20% of total length in complete specimen. Trunk fairly long; distance from
snout to anal fin about 30--32% of total length, 50--70% longer than head.
Head and body moderately compressed, the dorsal and ventral outlines tapering
gradually into tail. Greatest depth about 80% of length of head. Abdominal
cavity extending beyond origin of anal fin for a distance equal to about 20--25%
of head. 18-20 simple pyloric caeca.
Scales. Rather large, very deciduous (none seen by writer), about 25-30 in
a longitudinal row from shoulder over a distance equal to that from snout to 1st
dorsal fin.
Head Characters. Dorsal profile of head behind snout almost straight. Snout
not prominent, low, rounded; length from orbits about 20% of head. Mouth
large, lateral, terminal, slightly oblique. Upper jaws 50--55% of head, extending
to below middle of eyes. Eyes large, lateral, circular; diameter of orbit about
27-28% of head. Interorbital width 18-20% of head, 1.5 in orbit. Preopercle's
posterior free margin slightly inclined forward and upward, its lower corner
broadly rounded. Longest gill rakers about 15-17% of head; about 12-15 on
lower limb of first arch.
Teeth. As described for the genus.
Fins. Origin of 1st dorsal vertically above origin of pectorals, with origin of
ventrals also on approximately the same vertical, but with somewhat wider
range of individual variation. 1st dorsal fin moderate, with produced first
ray reaching about 60% of length of head; length of second ray about 30--35%'
distance from snout to 1st dorsal fin about equal to length of head. Origin of
General Characters.
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2nd dorsal fin a short distance behind base of 1st dorsal, its distance from snout
about 30-35% longer than head; longest rays 35-40% of head. Anal fin
origin well behind origin of 2nd dorsal, its distance from snout about 65-75%
longer than head; longest ray in anterior lobe about 50% of head; distance from
ventrals to anal fin about 70% of head. Ventrals with produced first ray,
75-85% of head; second ray about 40-50% of head. Caudal fin's ultimate rays
rather long, 10-15% of head.
D j. 9 Aj.2 11 P. 14-15 V.8
General coloration. Silvery, with dark pigmentation gaining ascendency on
abdomen and anterior ventral part of tail. Mid-ventral portions with characteristic striated pattern.
Size. Reaches a length of about one foot.
Range. Apparently common in moderate depths in the northern Gulf of
Mexico, but not yet recorded elsewhere. The "Atlantis" obtained the following
samples from Station 2853: 57 spec. in haul C; 14 spec. in haul D; 8 spec. in
haul F; 31 spec. in haul J; 56 spec. in haul K; 29 spec. in haul L.

Subfamily BATHYGADINAE
In regard to the genera of the Bathygadinae, there seems to be nothing to add
to Gilbert and Hubbs' treatment.
KEy

TO THE WESTERN ATLANTIC GENERA AND SPECIES

1a. Barbel long, slender.

Teeth extremely small (dentition chagrin-like).
Genus GadornU8
2a. Both first and second rays in ventrals produced. Pectorals with 21-25 rays,
the upper ray slightly produced. 18-20 gill rakers on lower limb of second
arch. Gill rakers not long (about 4 mm., or less than 5%, of head in large
G. arcuatU8, p. 9
specimen). About 30 pyloric caeca
2b. Only first ventral fin ray greatly produced. Only about 14-16 pectoral rays;
upper pectoral ray and anterior (1st or 2nd) dorsal rays greatly produced.
About 28 gill rakers on lower limb of second arch. Gill rakers long (about
6 mm., or 12-15%, of head in small specimen). About 10-12 pyloric caeca.
G. longifilis, p. 10
lb. Barbel rudimentary or absent. Teeth moderate (not chagrin-like).
Genus BathygadU8
3a. Interorbital width contained less than 3.5 times in length of head. Eyes
small or moderate.
4a. Eyes small, the horizontal diameter of orbits contained 5-6 times in length
of head; 1.5-2 times in interorbital width
B. javosU8, p. 12
4b. Eyes moderate, the horizontal diameter of orbits contained 3-4 times in
length of head; 1-1.3 times in interorbital width .... . B. vaillanti, p. 14
2 Anterior lobe, counting only rays comprised within its outline and coonected by
its membrane.
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3b. Interorbital width contained 4-5 times in length of head. Eyes large, the
horizontal diameter of orbits contained only about 3 times in length of
head, or 0.6-0.7 times in interorbital width
B. macrops, p. 16
Gadomus arcuatus (Goode and Bean, 1886)

Figure 2.

Bathygadus arcuatus Goode and Bean, 1886b: 158; 1895: 421; Jordan and
Evermann, 1898: 2564; Koefoed, 1927: 114, fig. 39, pI. VI, fig. 6.
Gadomus arcuatus Gilbert and Hubbs, 1920: 392 (in key); Jordan, Evermann
and Clark, 1930: 202.
General Characters. Head moderate; 19-22% of total length in complete
specimens. Nape high. Trunk fairly long, moderately deep and moderately

Figure 2.-Gadomus arcuatus (Goode and Bean), with side and dorsal views of head with
mouth open (on right); dorsal view of head with mouth closed (on left).
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compressed, tapering gradually into the rather deep, compressed tail; distance
from snout to anal fin 36-40% of total length. Greatest depth of body 17-19%
of total length. Anus only a short distance (about 10% of head) in advance of
origin of anal fin. Abdominal cavity ends at origin of anal fin. About 30 simple,
long, slender pyloric caeca.
Scales. Not seen; about 33 scale pockets on body in a longitudinal series
from shoulder over a distance equal to that from snout to dorsal fin. Head scales
missing, but entire head, including exposed portion of interoperculum, apparently covered completely. Scales below and before orbits apparently abruptly
and conspicuously smaller than those on cheeks behind orbits and on nape and
skull above. Ridges on head inconspicuous.
Head Characters. Jaws equal, or lower jaw slightly prominent; cleft of
mouth, when closed, only slightly oblique; snout rising steeply backward from
upper lip to a moderate height in the anterior mesethmoidal region, behind
which the profile follows a long, rather deeply concave curve over the frontal
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region to the nape (Fig. 2 shows the normal lateral view of the complete fish
with deflated gill cavity and closed mouth; the dorsal view of the head is shown
below. Dorsal and lateral views of the head from a specimen of the same size
with open mouth and distended gill covers are illustrated for comparison).
Snout in dorsal view slightly emarginate at tip, barely exposing the point of the
lower jaw; length of snout from orbit about 25-30% of head. Mouth large.
Upper jaw length about 55% of head. Premaxillaries extend to corner of lips.
Barbel thin, but very long, 60-65% of head. Eyes small, lateral; diameter of
orbits 17-20% of head. Interorbital space slightly narrower than orbits,
15-16% of head. Preopercle's posterior free margin only very slightly inclined
forward of the vertical, forming an angle with the horizontal of about 85°; its
lower corner broadly and evenly rounded. Suboperculum only slightly emarginate. The forward part of interoperculum completely hidden in the normal
(relaxed) state of the gill cover; posterior portion broadly triangular, exposed
and scale-bearing. About 19 short, slender gill rakers on lower limb of first arch,
the longest about 5-6% of head; 17 shorter, more club-shaped ones on second
arch.
Teeth. Exceedingly minute, in broad ribbons in both jaws.
Fins. Ventrals approximately below origin of dorsal fin, with pectoral fins
very slightly in advance. Fins rather short apart from produced rays. 1st
dorsal base about 30-35%, its height only about 45%, of head; distance from
snout to 1st dorsal fin 15-20% longer than head. Longest rays in 2nd dorsal
about 30% of head. Distance from ventrals to anal fin about 75% of length of
head. First ray of pectoral fin moderately produced, about 80%, the rest of fin
about 60%, of head. Both first and second rays of ventral fin greatly produced,
and of approximately the same length, namely about 125-130% of head (incomplete 2nd ray 90%); third ray (normal fin) only about 50% of head.
D 1• 12 V. 8 P. 21-22

General coloration. Dark brown. Oral cavity and gill cavity light dusky,
definitely not black, but with variable "cloudy" distribution of pigmentation.
Peritoneum black.
Size. Reaches a length of more than two feet.
Range. Known from the Gulf of Mexico and the eastern Atlantic. One specimen, female, 500 mm. long, from "Atlantis" St. 2836.
(Goode and Bean, 1886)
Figure 3.

GadODlUS longUl.lls

Bathygadus longifilis Goode and Bean, 1886a: 599; Collett, 1896: 90; Jordan and
Evermann, 1898: 2566; Brauer, 1906: 270, pI. XII, fig. 7; Richard, 1910: 149;
Murray and Hjort, 1912: 399, fig. 273; Weber, 1913: 173; Roule, 1919: 88;
Koefoed, 1927: 116.
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Gadomus longifilis Regan, 1903: 459; Gilbert and Hubbs, 1920: 393 (in key);
Jordan, Evermann and Clark, 1930: 202; Fowler, 1936: 452, fig. 221.
Hyme:nocephalus longifilis Vaillant, 1888: 218, pI. XXIII, fig. I-Ie.
General Characters. Head rather small, moderately compressed, 15-18% of
total length of complete specimens. Nape not very high. Trunk moderately
compressed and moderate in length; distance from snout to anal fin 26--28% of
total length. Tail long and very slender. Greatest depth about 12% of total
length. Anus only a very short distance in advance of anal fin. Abdominal
cavity ends approximately at origin of anal fin. About 10-12 simple, rather
short, pyloric caeca.
Scales. About 30 scale pockets in a longitudinal series from the shoulder over
a distance equal to that from snout to 1st dorsal fin. Only a few scales of the

Figure 3.-Gadomus lonqifilis (Goode and Bean), with dorsal view or head.
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lateral line present; these are cycloid. Entire head apparently covered (probably not including the narrow exposed margin of interoperculum). Head
moderately cavernous, but without strong, externally conspicuous ridges.
Head Characters. Profile of head uniformly concave from snout to nape.
Snout low, not emarginate at tip; length from orbit 28-30% of head. Mouth
large, oblique; lower jaw included when gape is closed. 3 Upper jaws about 60%
of head. Premaxillaries extend to corner of lips. Barbel thin, very long, 4G-45%
of head. Eyes moderate, lateral; diameter of orbit 21-23% of head. Interorbital space 23-25% of head. Posterior free margin of preopercle slightly
inclined, forming an angle of about 80° with the horizontal, its lower corner
broadly and evenly rounded. Posterior margin of interoperculum exposed,
probably not scale-bearing; anterior, major portion completely hidden behind
preoperculum. Suboperculum scarcely emarginate. About 28 long, slender
gill rakers on lower limb of first arch, the longest about 15% of head; about
21-22 short, slender gill rakers on lower limb of second arch.
3

Dorsal view in Fig. 3 with open gape.
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Tee/h. Exceedingly small, in ribbons in both jaws.
Fins. Pectoral fins inserted approximately below origin of 1st dorsal, the
ventrals noticeably behind this vertical. First ray in dorsal, pectoral and ventral fins greatly produced; other rays of these fins rather short. 1st dorsal fin
base about 30% of head; distance from snout to dorsal fin only about 5% longer
than length of head; first fin ray about twice length of head (200%), second ray
only about 40%. Longest rays in 2nd dorsal about 35% of head. Distance
from ventrals to anal fin about 60-65% of length of head. Upper pectoral fin
ray about 180%, second ray 45-50%, of head. Only first ray in ventral fin produced, 160-170%, second ray about 60%, of head.

Dl. 104 V.8 P. 14-16
General coloration. Uncertain. Oral cavity, gill cavity and peritoneum black.
Size. A small species, probably not exceeding 18 inches in length.
Range. Cosmopolitan in warm regions. One specimen from "Atlantis" St.

2836.
Bathygadus favosus Goode and Bean, 1886

Figure 4.
Bathygadus favosus Goode and Bean, 1886b: 160; 1895: 420, fig. 352; Jordan and

Evermann, 1898: 2565; 1900: fig. 908; Gilbert and Hubbs, 1920: 380 (in key);
Jordan, Evermann and Clark, 1930: 203.
Bathygadus sp. (favosus?) Koefoed, 1927: 114.
General Characters. Head moderate, somewhat cavernous, about 17-20% of
total length in complete specimen.
ape fairly low. Trunk fairly long, not
deep, relatively little compressed, tapering gradually into the profile of the tail;
distance from snout to anal fin about 28-30% of total length. Greatest depth
13-17% of total length. Abdominal cavity ends at origin of anal fin. About
21 simple pyloric caeca.
Scales. Cycloid; about 32-36 scale pockets in a longitudinal series from the
shoulder over a distance equal to that from snout to dorsal fin. Head scales
mostly lost, but entire head, including exposed part of interoperculum and
ventral surfaces of lower jaw, apparently has been completely covered.
Head Characters. Profile of head and nape confluent, only slightly convex;
point of snout steep. Snout in dorsal view scarcely emarginate; length from
orbits about 29-31 % of head. Mouth large; jaws subequal, the lower jaw enclosed, the cleft slightly oblique. Upper jaws 53-60% of head. Premaxillaries
extend to corners of lips. Eyes large, lateral; longitudinal diameter of orbits
18-21% of head, or slightly less than % of the interorbital width, which measures
about 31-35% of head. Posterior free margin of preopercle inclined forward
4 There is no rudimentary ray in front of the produced dorsal ray in the Bingham
Collection specimen.
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Figure 4.-Balhygadus favosus Goode and Bean, with enlarged dorsal and side views or head.
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and upward at an angle of about 60° to the horizontal, the lower corner very
broadly and evenly rounded. Posterior part of interopercle exposed and scalebearing. About 20 long, slender gill rakers on lower limb of first arch, the
longest about 11-14% of head; 15 short gill rakers on lower limb of second arch.
Teeth. Minute, in broad ribbons in both jaws.
Fins. Insertions of ventrals and pectorals and origin of dorsal fin in a straight
line, usually vertical, or with ventrals slightly behind and dorsal slightly in
advance of pectorals. Fins moderate, only ventrals with produced ray. 1st
dorsal fin base about 25-30%, its height about 50%, of length of head (fide
Goode and Bean); distance from snout to dorsal fin less than 5% longer than
head. Longest rays in 2nd dorsal about 25% of head (fide Goode and Bean).
Distance from anus to anal fin short, about 10% of length of head, or less;
distance from ventrals to anal fin about 60-70% of head. Pectoral fin rays
uniformly graduated, the first ray 60-65% of head. Ventral fins probably as
in B. macrops and B. vaillanti.
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D. 11 V. 9 P. 14-17

General coloration. Not known with certainty; probably light. Oral cavity,
gill cavity and peritoneum dark.
Size. Probably does not exceed a length of two feet.
Range. Known from both sides of the North Atlantic.
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Bathygadus valllanti Rowe and Angel, 1933

Figure 5.

Bathygadus vaillanti Rowe and Angel, 1933: 63, pI. III, fig. 30; Fowler 1936:
1246, fig. 534.
Bathygadus favosus Hildebrand, in Longley and Hildebrand, 1941: 32.5
It is not without hesitation that some specimens from the Gulf of Mexico are
being referred to the species described by Roule and Angel from the Azores. In
their description and measurements these authors assign to their species two
features of which either one might be considered to demonstrate a specific

Figure 5.-Bathyoadus oaillanti Roule and Angel. with enlarged dorsal and side views of head.

difference from the Mexican Gulf material, but both of which are refuted by
Roule and Angel's own illustration and by conflict between figure and text. In
their table of measurements Roule and Angel record the length of the snout as
only 13 mm., or scarcely more than two-thirds of the diameter of the eye (18
mm.), while the two measurements are equal in our specimens. However, Roule
and Angel's illustration also shows length of snout and diameter of eye about
equal, and the equality between the length of snout and of the longest rays in
second dorsal fin, described by Roule and Angel in their text, also obtains in
their illustration. The evidence thus favors the correctness of the figure and not
of the table of measurements in regard to the length of the snout. Roule and
Angel further state that the ventrals of their specimen are inserted a little in
6 Hildebrand remarks upon the similarity between his specimen and Rowe and
Angel's account of B. vail/anti, but fails to recognize the existence of three separate
species in the western Atlantic, referring his own specimen to B. favosus.
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advance of the origin of the pectorals, but in the figure it is clearly indicated
that this is due to the arched pose of the back and will not be true if perpendiculars are drawn to the normal horizontal axis of the body, i. e., to an approximate
line from the point of the snout to the mid-height above the origin of the anal fin.
Using this interpretation of the figure to correct and supplement Roule and
Angel's description, it is impossible to deduce the existence of any significant
difference between the Mexican Gulf material and the type specimen. It would
be desirable to have this essentially negative identification confirmed or corrected
as soon as circumstances may permit. The following is a description of specimens from the Gulf of Mexico.
General Characters. Head moderate, somewhat cavernous, about 17-18% of
total length of complete specimen. Nape fairly low. Trunk fairly long, not deep,
relatively little compressed, tapering gradually into profile of tail; distance from
snout to anal fin about 28-30% of total length. Greatest depth about 13% of
total length. Abdominal cavity ends at origin of anal fin. About 28 simple, long,
slender pyloric caeca.
Scales. About 32-34 scale pockets in a longitudinal series from shoulder over
a distance equal to that from snout to dorsal fin. Scales cycloid. Head scales
mostly lost, but entire head, including exposed part of interoperculum and
ventral surfaces of lower jaw, apparently has been covered completely.
Head Characters. Profile of head and nape confluent; only slightly convex.
Snout in dorsal view scarcely emarginate; point of snout steep; length from
orbits about 27-29% of head. Mouth large, its cleft only slightly oblique.
Jaws subequal, the lower jaw enclosed. Upper jaws 54-57% of head. Premaxillaries extend to corners of lips. Eyes large, lateral; longitudinal diameter
of orbits 24-28% of head. Interorbital width approximately equal to diameter
of orbit. Posterior free margin of preopercle inclined forward and upward at an
angle of about 55° to the horizontal, the lower corner very broadly and evenly
rounded. Posterior part of interopercle exposed and scale-bearing. About 21
long, slender gill rakers on lower limb of first arch, the longest about 14% of
head; 19 short gill rakers on lower limb of second arch.
Teeth. Minute, in broad ribbons in both jaws.
Fins. Insertions of ventrals and pectorals and origin of dorsal fin in a straight
line, usually vertical, or with ventrals slightly behind and dorsal slightly in
advance of pectorals. Fins moderate, only the ventrals with produced rays.
1st dorsal base about 40%, its height 50-55%, of length of head; distance from
snout to dorsal fin less than 5% longer than head. Longest rays in 2nd dorsal
about 24-27% of head. Distance from anus to anal fin short, about 15% of
length of head; distance from ventrals to anal fin about 60-75% of head. Pectoral fin rays uniformly graduated, the first ray 55-60% of head. First ventral
ray about 80-85%, second ray 50-55%, of head.
D.ll
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General coloration. Not known with certainty; probably light. Oral cavity,
gill cavity and peritoneum dark.
Size. Probably does not exceed a length of two feet.
Range. Known only from the Gulf of Mexico. Two specimens from "AtIantis " St. 2823.
Bathygadu8 macrops Goode and Bean, 1886
Figure 6.
Bathygadus macrops Goode and Bean, 1886a: 598; Jordan and Evermann, 1898:
2566; Jordan, Evermann and Clark, 1930: 203; Gilbert and Hubbs, 1920:
380 (in key).
General Characters. Head moderate, somewhat cavernous, about 18% of
total length of complete specimen. Nape fairly low. Trunk fairly long, not

Figure 6.-Bathlloadus macrops Goode and Bean, with enlarged dorsal and side views of head.

deep; relatively little compressed, tapering gradually into profile of tail; distance
from mouth to anal fin about 33% of total length. Greatest depth 13-15% of
total length. Abdominal cavity ends at origin of anal fin. About 28 simple,
long, slender pyloric caeca.
Scales. About 33 scale pockets in a longitudinal series from the shoulder over
a distance equal to that from snout to dorsal fin. Scales cycloid. Scales on
head mostly lost, but the entire head, including exposed part of interoperculum
and ventral surfaces of lower jaw, apparently has been covered completely.
Head Characters. Profile of head and nape confluent, only slightly convex.
Snout in dorsal view scarcely emarginate; point of snout steep; length from
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orbits about 24% of head. Mouth large, its cleft only slightly oblique. Jaws
subequal, the lower jaw enclosed. Upper jaws 55-57% of head. Premaxillaries
extend to corners of lips. Eyes large, lateral; longitudinal diameter of orbits
32-34% of head. Interorbital width only about % of orbit, 20--22% of head.
Posterior free margin of preopercle inclined forward and upward at an angle of
about 75° to the horizontal, the lower corner very broadly and evenly rounded.
Posterior part of interopercle exposed and scale bearing. About 19 long, slender
gill rakers on lower limb of first arch, the longest about 14-15% of head; 16
short gill rakers on lower limb of second arch.
Teeth. Minute, in broad ribbons in both jaws.
Fins. Insertions of ventrals and pectorals and origin of dorsal fin in a straight
line, usually vertical, or with ventrals slightly behind and dorsal slightly in advance of pectorals. Fins moderate; only ventrals with a slightly produced ray.
1st dorsal base approximately equal to its height, or 35% of length of head;
distance from snout to dorsal fin less than 5% longer than head. Longest rays
in 2nd dorsal about 30% of head. Distance from anus to anal fin short, about
12% of length of head; distance from ventrals to anal fin about 85% of head.
Pectoral fin rays uniformly graduated, the first ray 55-65% of head. First
ventral ray about 55-72% of head, but only about ~ longer than second ray,
which is 50--55% of head.
D. 12 V. 8 P. 16

General coloration. Not known with certainty; probably light. Oral cavity,
gill cavity and peritoneum dark.
Size. Probably does not exceed a length of 18 inches.
Range. Known from the Gulf of Mexico only.
Subfamily CORYPHAENOIDINAE
In this subfamily it seems desirable to attempt to develop further the basic
system laid down by Gilbert and Hubbs. The writer's attention has been given
particularly to the genus Coryphaenoides, which seems to have been given a far
too inclusive interpretation by the above authors.
In their first report, Gilbert and Hubbs (1916: 138) synonymize Macrourus
with Coryphaenoides, claiming that the type of the former, Macrourus berglax, is
congeneric with the type of the latter, Coryphaenoides rupestris. But on the basis
of almost every feature which the present writer considers significant, these two
species represent opposite extremes and should be generically or subgenerically
separated, if any such separations are possible.
Within the group here considered (Coryphaenoides Gilbert and Hubbs), we
find in M. berglax the extreme enlargement and modification of scales along
the ridges of head, and extreme reduction of scales in the "naked" areas, both
above and below the snout; extreme abbreviation, strengthening and reduction
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in number of spinules on individual scales; a maximum prominence of snout;
maximal distance between ventrals and anal fin; minimal distance between the
two dorsals; maximal distinction between the dorso-Iateral and ventral surfaces
of the head; the first dorsal above or slightly behind the pectoral base; extreme
withdrawal of interoperculum under the preopercle.
In C. rupestris we find the extreme in uniformity of scales on the head, with no
enlarged or reduced scales, no definitely differentiated rows breaking the regular
pattern, and no naked areas above or below; extreme production, slenderness
and numerousness of spinules on the scales; minimal distance between ventrals
and anal fin; the normal long distance between the dorsals; extreme compression
of the head, with complete absence of any distinction between latero-dorsal and
latero-ventral surfaces; the first dorsal conspicuously in advance of the pectorals;
and extreme production of interopercle beyond preopercle.
On the basis of all these features, N emalonurus goodei, which was recognized
by Gilbert and Hubbs as generically distinct from their Coryphaenoides (including Macrattrus), is certainly much more closely related to M. berglax than is C.
rupestris. Indeed, N. goodei would appear to be the closest relative of M.
berglax among all the western Atlantic forms here considered.
An objection must be made also to Gilbert and Hubbs' cancellation of the
genus Chalinura, while they retain the genus Nematonurus, which they differentiate from their Coryphaenoides by the presence of enlarged outer teeth in the
premaxillaries, and by a physiognomy usually approaching that of Bathygadus.
But in simula, the type species of Chalinura, the physiognomy is entirely that of
a Bathygadinae, while this is definitely not true of goodei, the type species of
Nematonurus, since it has a typically macrouroid head; also the outer premaxillary teeth in Ch. simula are more conspicuously enlarged than in N. goodei.
Since the name Chalinura (1883) antedates that of Nematonurus (1887), the
former should have precedence over the latter under the generic definition used
by Gilbert and Hubbs, if only one of the two genera were to be retained. In the
present report, however, we shall retain both of them under other definitions.
In regard to the genus Lionurus, some conflict seems to exist between the
features of the genotype and the generic definition given by Gilbert and Hubbs
(1916). According to these authors (p. 141), Lionurus, in addition to possessing
seven branchiostegals, should also be characterized, among other things, by
having" anus remote from anal fin; anus preceded by a naked area; . . . Bones
of head firm; . " Scales everywhere well imbricate, their spinules directed
backward [with exception of two species]; . . . Snout moderately produced."
But according to Giinther's description (1887: 141) of the genotype, L. filicauda,
the snout projects considerably beyond the mouth, and he states explicitly that
the bones of the head are soft. In the figure (Gunther, 1887: pI. XXXIV B)
the anus is indicated immediately in advance of the anal fin. 6 With regard to
6
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squamation, the scales in the genus defined by Gilbert and Hubbs are, typically,
firmly imbedded and strongly spinulose, while according to Gunther's description the scales in the genotype of Lionurus are" thin, cycloid, and deciduous."
Gilbert and Hubbs (1916: 192) recognized a subgenus Lionurus, including the
genotype, but claimed that the smoothness of the scales was the only distinguishing feature between this subgenus and the subgenus Nezumia. But on the
basis of the other differences discussed above, it seems evident that the genotype of Lionuru,s cannot be referred to the genus defined by Gilbert and Hubbs;
therefore, another designation may have to be found for the latter.
Gilbert and Hubbs (1920: 543 and following) have improved the classification
of the species previously listed by them under the generic designation of Lionurus by segregating a new genus Ventrifossa and by introducing a number of subgenera. The size of the mouth, form of the snout, and features of the gill slit
figure prominently in their arrangement of the species into these various systematic units. In the two western Atlantic species there is a striking coincidence
between large size of mouth, blunt snout, and short abdomen (i. e., short distance between ventrals and anal fin) while a small mouth and prominent snout
are accompanied by a relatively long abdominal distance. According to the
measurements given by Gilbert and Hubbs (1916: 193-197), the same relationship between these morphological features also holds for V. garmani, the genotype of the large-mouthed genus Ventrifossa, and N. condylura, the genotype of
the small-mouthed genus Nezumia. Without complete examination of all the
other species, it seems apparent from available illustrations and measurements
that this relationship between large mouth and short abdomen expresses a fairly
general correlation rather than a specific coincidence. There is also, both in the
two western Atlantic species, and in the genotypes of Venirifossa and of Nezumia, an equally definite correlation between large mouth and evenly rounded,
vertical cheeks 7 and between small mouth and a strong suborbital ridge which
divides the scaly upper portion from the naked under side of the head; (Fig. 13
and the description of Nezumia condylura given by Jordan, in Jordan and Starks,
1904: 620).
Taking all these correlated features into consideration, it seems reasonable to
treat both Ventrifossa and Nezumia as being of generic rank.
KEy

TO THE GENERA OF THE SUBFAMILY CORYPHAENOIDINAE

1a. 2 conspicuous lense-shaped bodies in the mid-ventral line of abdomen, one at the
anus and another in the thoracic region before the ventrals, both connected by
a line of dark tissue. More than 15 gill rakers on lower limb of second arch.
(Scales large, thin and deciduous, weakly ctenoid. Head compressed, cavernous. Mouth large, lateral. Snout short. Branchiostegal rays 7. Anus at
anal fin. Dorsal spine smooth. Small delicate species.)
Hymenocephalus sensu stricto, p. 24
7 "Cheeks vertical; suborbital area slightly tumid, without definite ridge" in
Ventrifossa garmani, according to Jordan and Starks (1904: 610).
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lb. No lense-shaped bodies on abdomen. Less than 15 gill rakers on lower limb of
second arch.
2a. 1st dorsal fin with a long serrate spine.
3a.• Anus in an area of scaleless black skin which is widely separated from origin
of anal fin; anal opening itself usually at least about midway between anal
fin and ventrals, or nearer to ventrals; an additional scaleless area of black
skin, or a forward extension of the area around anus, occurs in some
forms. More than 20 pyloric caeca. (Posterior portion and lower
margin of interoperculum exposed and scale-bearing. 7 branchiostegal
rays. No modified and enlarged scales along base of 2nd dorsal fin.)
4a. Scales very small and delicate, with minute spinules not individually
visible to the unaided eye. Rows of scales along each of 4 lower branchiostegal rays. First gill slit almost as long as diameter of orbit; only
slightly restricted by a short attachment of lower part of first gill arch
to membrane fold. Trunk short and deep; distance from snout to anal
fin only about % longer than head. Origin of anal fin directly below,
or immediately behind, vertical from end of 1st dorsal fin base. External color light. Pyloric caeca very numerous, always over 60.
(Mouth large and lateral. A separate naked area between anterior
ventral fin rays in addition to naked area around anus.)
M alacocephalus, p. 26
4b. Scales moderate or large, strong, conspicuously spinulose. Branchiostegals and gular region without scales. First gill slit restricted by
broad attachment to membrane fold; length of opening %-% diameter
of orbit. Trunk not short; distance from snout to anal fin 50-70%
longer than head. Origin of anal fin well behind base of 1st dorsal.
External color dark. 20-50 pyloric caeca.
Sa. Mouth moderate, lateral and subterminal. Upper jaws 2Y2 or less in
head. Snout bluntly rounded, scarcely prominent. No conspicuous
suborbital ridge. Head and trunk relatively large, tail moderate.
Ventrifossa, p. 31
5b. Mouth small, inferior. Upper jaws 3 or more in head. Snout prominent, pointed. Suborbital ridge well defined. Head and trunk
small, tail long. .
N ezumia, p. 35
3b. t Origin of anal fin at posterior margin of a scaleless area of skin surrounding
anal opening, which is thus well separated from base of anal fin. Less
than 15 pyloric caeca. (Interoperculum more or less exposed and scalebearing. Anal fin begins about midway between ventrals and end of
abdominal cavity.)
6a. A series of enlarged and modified scales on each side along base of
2nd dorsal fin. Other scales very small, with long erect spinules
in irregular quincunx arrangement, giving furry te:Kture. Bones
soft. Sensory canals on head greatly developed. Ridges on head
not conspicuous externally and without modified scales, but all
• Trichotomous; see 3b and 3c.
t Trichotomous; see 3a and 3c.
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surfaces of head above mouth completely covered. (Skull with
high crests. Head bulky, broad and deep. Tail compressed,
rapidly constricted from body)
CetonuTu8, p. 43
6b. Scales moderate, without enlarged series along base of 2nd dorsal.
Scales with numerous small spinules in subparallel, linear series.
Bones firm. Sensory canals on head slightly developed. Suborbital ridge very distinct, with clearly differentiated scales; region
below suborbital ridge scaleless anteriorly, nearly to corner of
mouth
GrenuTus, n. gen., p. 46
3c.· Anus at anal fin, without preceding or surrounding scaleless areas. Pyloric caeca not numerous, about 30 or less. 6 branchiostegal rays.
7a. 2nd dorsal fin with well developed anterior rays of normal size
which begin only a short distance behind base of 1st dorsal and far
in advance of origin of anal fin. Scales large and strong, scutelike, each with a median, serrate ridge; those on head in several
different size-orders, generally not imbricate but separate, the
larger scales in definite linear patterns, of which the row along the
sharp and complete suborbital ridge, which extends to the preopercle, is most conspicuous; area below snout and suborbital ridge
naked; a pair of naked areas behind snout above. Ventral fins
below pectorals, without produced ray. Interoperculum entirely
hidden behind preoperculum. (About 19 pyloric caeca. Trunk
very long, distance from snout to anal fin % longer than head,
distance from outer ventral rays to anal fin less than 1.5 in head.
Snout prominent, pointed.)
Macrourus, p. 50
7b. 2nd dorsal fin with reduced anterior rays beginning well behind
origin of anal fin. Scales not scute-like, those on head imbricate;
suborbital ridge more or less incomplete. First ventral fin ray
always conspicuously produced. Interoperculum exposed beyond
preoperculum posteriorly.
Sa. Trunk very long; distance from snout to anal fin nearly twice
length of head; ventrals well behind pectorals, but distance
from base of outer ventral rays to anal fin more than % length
of head. (Scales uniformly spiny on all parts of body, with
spinules arranged in regular series. Snout low, prominent.
Mouth moderate or small. Pyloric caeca few, 10-12.)
Nematon ur us, p. 53
Sb. Trunk moderate or short; distance from snout to anal fin less
than % longer than head; distance from outer rays of ventral
fin to origin of anal less than % length of head.
9a. Distance from outer ventral rays to origin of anal less than %,
but more than %, of length of head. Distance from snout
to anal fin less than %, but more than :l-3, longer than head.
Exposed portion of interoperculum not encased in a separate
fleshy flap, but joined with lower corner of suboperculum
• Trichotomous, see 3a and 3b.
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under a continuous or only slightly indented dermal edge.
Pyloric caeca few, 6-15.
lOa. Scales adherent; strongly and uniformly spinigerous on
all parts of body. Spinules not in series, but in irregular
quincunx, or without definable pattern in their arrangement on scales. Lower and upper surfaces of snout completely scaly. Eyes large, less than 4 in head. Mouth
moderate or small. Upper jaws about 3 in head. Exposed posterior corner of interoperculum wide and strong.
Cariburus, n. gen., p. 57
lOb. Scales easily lost; those on back and tail distinctly to very
strongly spinigerous, those on lower flanks and belly often
less ctenoid. Spinules, when present, arranged in very
regular rows on each scale, giving characteristic striated
texture. Lower surface of snout scaleless; a scaleless area
on each side above, and immediately behind, the frontolateral edge of snout, which carries a well marked linear
row of adherent scales. Eyes small, more than 4 in head.
Mouth moderate or large; 2.5 or less in head. Exposed
posterior end of interoperculum in the form only of a thin
and narrow, greatly produced and attenuate corner,
which meets with the lower corner of suboperculum to
support jointly a well marked and prominent corner in
the dermal margin of outer gill cover... Chalinura, p. 64
9b. Distance from outer ventral rays to origin of anal fin about 5
or more in head. Distance from snout to anal fin only 73 or
less longer than head. Exposed portion of interoperculum
does not meet suboperculum under the skin, but projects
independently in a separate fleshy flap. About 30 pyloric
caeca. (Head deep, compressed. Cheeks flat. Squamation on head complete and uniform,S extending uninterrupted to the upper lip without naked areas either above
or below the snout. Spinules on scales numerous, diffusely
scattered or in irregular quincunx, very long and almost
erect, giving a furry texture. Eyes large, less than 4 in
head. Snout very high, moderately prominent.)
Coryphaenoides, p. 74
2b. 1st dorsal spine smooth.
lla. Scales very small. Anal opening remote from anal fin, either in, or preceded by, a naked mid-ventral area. Snout blunt, only slightly prominent. 7 branchiostegal rays. Head uniformly covered, with no naked
areas anteriorly, either above or below snout; head without conspicuous
ridges or modified rows of scales.
12a. Anus in an oval naked area behind ventrals and preceded by a separate
naked area farther forward, between, or anterior to, ventral fin bases.
8
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Each small scale with numerous minute spinules in irregular quincunx
order, giving a finely diffuse texture to the outer surface. Pyloric
caeca numerous and profusely branched (more than 60 ultimate
branches). Premaxillary teeth in 2 series, those of outer series conspicuously enlarged. Scales on gill membranes in rows along branchiostegal rays. (Interoperculum extends beyond preoperculum, its exposed portion with scales.)
Malacocephalus, p. 26
12b. Anus in a relatively broad naked area extending from the bases of posterior ventral rays to anal fin; no separate naked area farther forward.
Each minute scale with a moderate number of long, erect spinules,
giving the external surface a coarsely furry appearance. Pyloric
caeca few and simple, less than 20 ultimate diverticles. Premaxillary
teeth in a band. Scales on gill membrane in a row or band along inner
edge of hyoids. (Small species.)
Trachonurus, p. 78
llb. Scales moderate or large. Anus at origin of anal fin without naked area;
separate naked area between ventrals present or absent. Snout prominent, pointed, sometimes greatly produced; mouth small, inferior. 6
branchiostegal rays. Dorso-Iateral surface of head separated from
latera-ventral surface by a prominent suborbital ridge extending from
the point of snout to the angle of preopercle and armed with a row of
modified scales; other ridges, and rows of modified scales, usually present
also. 10-20 pyloric caeca. Interoperculum does not extend to edge of
preoperculum, its posterior portion being completely hidden behind the
latter and widely separated from suboperculum. Posterior margin of
suboperculum with a wide emargination, in which the upper branchiostegal is exposed and enters into the formations of outer gill cover.
13a. A scaleless black area between, or anterior to, bases of ventral fins.
Ventral area between mouth and suborbital ridge scaly, with the
exception of a narrow median line in front below tip of snout.
Snout moderately produced, its length from orbits more than 231
in head. Each scale with numerous separate and subequal spinules,
giving a uniform surface texture. Lower limb of suboperculum in
the form of a wide, broadly rounded lamella, its margin not free,
but continuous with the edge of the upper branchiostegal.
Coelorhynchus, p. 82
13b. No scaleless areas on ventral surface of abdomen. Entire ventral
surface of head below snout and suborbital ridge naked. Snout
extremely long, its length from orbit less than 231 in head. Each
scale with a middle horizontal series of closely packed enlarged
spinules, appearing as a sharp keel which increases in height posteriorly; smaller spinules form minor and less conspicuous secondary
keels on larger scales. Lower limb of suboperculum produced into
a long tapering extension, which projects as a free flap overlapping
the branchiostegal rays in a downward and backward direction.
Oxygadus, p. 88
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Genus HYMENOCEPHALUS Giglioli, 1884
Hymenocephalus Giglioli, 1884: 228. s.
Mystaconurus Giinther, 1887: 139.
Head large and deep.9 Branchiostegal rays 7. Trunk short; distance from
snout to anal fin less than % longer than head. Tail long; about 70% of total
length, or more. Two conspicuous lense-shaped bodies in mid-ventral line, one
at anus and the other in thoracic region before bases of ventrals, with a line of
dark tissue between the two bodies. Anus at origin of anal fin. Pyloric caeca in
moderate numbers (10-15). Scales delicate, fairly large, very deciduous, weakly
ctenoid. No modified scute at point of snout. Snout high, but only slightly
prominent. Mouth large, lateral. More than 15 gill rakers on lower limb of
second arch. 9 Eyes large. 9 Posterior margin of preopercle vertical or only
slightly inclined. Cheeks not oblique. Dorsal spine smooth. 0 Origin of 2nd
dorsal well behind origin of anal fin, the anterior rays of former greatly reduced.
Origin of anal fin at end of abdominal cavity, its distance from anterior end of
ventral fin bases approximately half the length of head. Ventral fins usually
with 10-11 rays.
Gilbert and Hubbs (1920) introduce two new subgenera, Hymenogadus and
Papyrocephalus, by the inclusion of which they broaden the definition of the
genus Hymenocephalus sensu lato to the point where its diagnosis rests almost
entirely upon the lense-shaped bodies. The writer is inclined to believe that the
elevation of the two subgenera to generic rank might prove justifiable and
advantageous, but since such a move would be beyond the scope of the present
report he 'has confined himself to the use of the generic designation in its strictest
sense, leaving the status of Hymenogadus and Papyrocephalus out of consideration.
HYJDenocephalus cavernosus (Goode and Bean, 1886)
Figures 7, 24 (p. 77).

Bathygadus cavernosus Goode and Bean, 1886a: 598; Giinther, 1887: 156.
Hymenocephalus cavernosus, Goode and Bean, 1895: 408, fig. 341; Jordan and
Evermann, 1898: 2580; 1900: fig. 912; Jordan, Evermann and Clark, 1930:
207.
General Characters. Head large and cavernous; length about 17-18% of
total length of complete specimen. Trunk short; distance from snout to anal
fin about 28-29% of total length of complete specimen, or 160% of head. Tail
thin and whip-like. Greatest depth about 75-80% of head, 14% of total length.
Mid-ventral region with two apparently luminous organs connected with each
other by a streak of dark pigmentation; each organ consists of a whitish opaque
circular body surrounded by black tissue; anterior organ situated in thoracic
s. Original reference not seen.
e These characters are valid only for the genus Hymenocephalus sensu stricto or
subgenus Hymenocephalus of Gilbert and Hubbs (1920); see discussion above.
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Figure 7.-Hymenocephalus caDernosus (Goode and Bean), with ventral view of head and anal region, as well as dorsal view of head.
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region well in advance of bases of ventrals, the posterior organ at anus. Abdominal cavity eAiending to origin of anal fin. 13 short, thick, simple pyloric
caeca.
Scales. Very deciduous, variously reported to be cycloid or ctenoid on body
in general; small scales in thoracic region definitely ctenoid; pockets rather large,
except on nape and in thoracic region; counts not obtainable. No information
about scales on head.
Head Characters. Snout high and steep, its point barely extending beyond
mouth, the angle of inclination of its ventral profile about 75°; length from orbits
about 25%, height from point of snout to mouth about 18%, of head. Mouth
relatively large, lateral, subterminal. Upper jaws about 56% of head. Barbel
hair-fine, but fairly long, about 14-15% of head. Eyes large, lateral, subcircular;
diameter of orbits about 36-37% of head; upper margins of orbits not indented
in lateral outlines of top of skull. Interorbital width about equal to diameter of
orbits. Angle of inclination of preoperculum's posterior free margin about 70°;
its lower corner evenly rounded; outer lamella at its lower end produced into a
roughly rectangular free flap with pointed corners. Suboperculum moderately
emarginate, its lower corner rounded. Interoperculum slightly exposed beyond
preoperculum below and posteriorly, where it is contiguous with suboperculum.
About 18-20 gill rakers on lower limb of second arch.
Teeth. Minute, in bands in both jaws.
Fins. Origins of 1st dorsal, pectoral, and ventral fins approximately above
each other in a nearly vertical line. 1st dorsal fin fairly large, its height about
70%, its base about 33%, of head; snout to 1st dorsal less than 10% longer than
head. Anterior rays of 2nd dorsal minute. Distance from anterior end of base
of ventrals to origin of anal fin relatively long, 50-55% of head; length of pectorals about 60%, ventrals about 45-50%, of head.
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General coloration. Probably light silvery; pale in preservative.
Size. Less than one foot in length.
Range. Known only from the Gulf of Mexico.
Genus MALACOCEPHALUS GUnther, 1862

Malacocephalus GUnther, 1862: 396; Lilljeborg, 1891, 2: 273; Goode and Bean,
1895: 414; Gilbert and Hubbs, 1916: 141 (in key), 189; 1920: 541; Weber and
Beaufort, 1929: 61.
Head relatively large. 7 branchiostegal rays. One transverse scaleless fossa
between, or slightly anterior to, bases of ventrals, entirely separate from a second scaleless area which precedes or surrounds anus. Pyloric caeca very numerous and profusely branched, with 80-200 ultimate diverticles. Scales small,
with minute spinules. Head externally smooth, with a uniform and complete
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squamation on all outer surfaces except those of gular and branchiostegal membranes, where scales may be present or absent; no scaleless areas above or below
on snout; no distinct scute at tip of snout. Mouth large, lateral, upper jaws
more than 40% of length of head. Gill slit wide. Less than 15 gill rakers on
lower limb of second arch. Eyes moderate, lateral. Free margin of preoperculum approximately vertical. Dorsal spine serrate or smooth. Anterior rays of
2nd dorsal minute. Pectorals very high on sides. Ventrals small, with 8-9 rays.
Distance between ventrals and anal fin very short, less than ~ of length of head,
with the origin of anal fin below, or anterior to, end of base of 1st dorsal.
The genus as a whole consists of the genotype on one hand and a small group
of species on the other, all of which have certain significant differences from the
genotype in common. Subgeneric distinctions therefore seem both practicable
and desirable, and a new subgenus is introduced herewith.
KEy

TO THE SUBGENERA OF MALACOCEPHALUS

la. Branchiostegal membranes without scales. Anus at posterior end of second scaleless fossa. Dorsal spine smooth. Teeth in single series in lower jaw, 2 series
in premaxillaries
M alacocephalus, below
lb. Branchiostegal membranes with scales in rows at least along 4 lower branchiostegal rays. Anus approximately in center of second scaleless area below.
Dorsal spine serrate or smooth. Dentition variable.
Pawnurus n. subgen., below
Subgenus MALACOCEPHALUS GUnther
Characters as listed in the preceding key. A re-examination of the species to
compare it in greater detail with those of the subgenus Pawnurus would be very
desirable, but conditions of war unfortunately make it impossible to obtain the
required samples at the present time.
So far as one can judge from the literature the subgenus contains only the
genotype M. laevis (Lowe). Describing material from the East Indies, Weber
and Beaufort (1929: 63) specifically mention the subgeneric characters, thus at
least demonstrating the very wide range of the subgenus as a whole, whether or
not it should subsequently prove possible to distinguish several species. In the
Atlantic M. laevis ranges very widely in the east, from Scandinavia to South
Africa, although it has not been recorded as yet from the western North Atlantic
and has been reported only once from the western South Atlantic off Pernambuco, Brazil (Giinther, 1887: 148).
PAWNURUS, new subgenus

Type species: Malacocephalus occidentalis Goode and Bean.
Distinguished from the subgenus MalacocephaZus by the presence of scales on
the branchiostegal membranes in rows along the branchiostegal rays, and by
having the anus surrounded by, rather than preceded by, the second scaleless
fossa on the ventral surface.
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In the type species we also find the posterior corner and lower margin of the
interoperculum exposed and scale-bearing; the origin of the anal fin about midway between the bases of the ventrals and the end of the abdominal cavity.
Due to inadequate information about the genotype, it is impossible to tell
whether these and other features which could be added to the subgeneric diagnosis are actually of only subgeneric or of generic significance.
With the exception of the material referred to Malacocephalus laevis, it seems
indicated that all of the Pacific species belong to the subgenus Pawnurus. The
Atlantic M. (Pawnurus) occidentalis differs from the Pacific species by its serrate
dorsal spine and by the inner band of teeth in its upper jaw.
Malacocephalus (Pawnurus) occidentaUs Goode and Bean, 1886

Figures 8, 9 (p. 31).
Malacocephalus occidentalis Goode and Bean, 1886a: 597; 1895: 415; Jordan

and Evermann, 1898: 2570.
Chalinura occidentalis Jordan, Evermann and Clark, 1930: 204; Hildebrand, in

Longley and Hildebrand, 1941: 32; Vladykov and McKenzie, 1935: 66.
General Characters. Head small, scarcely compressed; about 16% of total
length of complete specimens. Trunk short and deep, scarcely compressed;
distance from snout to anal fin about 20-22% of total length, only 30-35%
longer than head. Tail long, slender and compressed. Greatest depth only
slightly less than length of head. Anal opening much nearer to bases of ventral
fins than to origin of anal fin, its distance from the latter being about 50-60% of
the distance between anterior end of ventral fin bases and origin of anal. Anus
surrounded by a circular naked area beginning immediately behind a line connecting posterior ends of ventral fin bases; a second separate transverse naked
area in the form of a minor segment of a circle with the arc directed forward
occurs between anterior ends of ventral fin bases. Abdominal cavity rather deep,
extending beyond origin of anal fin for a distance equal to about 25% of length
of head. About 82 slender pyloric caeca reckoned by distal count.
Scales. Body scales small and delicate, each scale with about 20-30 minute
spines; about 65-75 scales in a longitudinal series from the shoulder over a distance equal to that from snout to origin of 1st dorsal fin. Squamation of head
unusually complete, with no naked areas above or below snout; bands of scales
along each of the 4 lower branchiostegal rays on each side; exposed portions
of interoperculum also completely covered with minute scales, as are also the
lower surfaces of the rami of the lower jaw, except at their anterior ends; scales
on head show no conspicuous pattern or individual modification, except for a
reduction to almost rudimentary size below the point of snout. Head without
external ridges, but with a fairly high subdermal crest in the median of snout
from between eyes to rostral lamellae.
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Head Characters. Snout length from orbits about 23-26%, its height about
13%, of head. Dorsal profile of head and nape rises quite steeply towards the
rather high elevation of the anterior part of the back carrying the 1st dorsal fin.
In the completely undamaged state the snout is distinguished by the unicornlike projection of a pair of rostral lamellae. These lamellae probably represent
extensions of the nasals, continuing a rather high but entirely subdermal
anterior crest of the frontals. This crest begins approximately above the centers
of the eyes. The two lamellae are closely applied to each other, giving the
appearance of a single projection, which, in life and in the smaller specimen, is
covered by continuous skin as suggested in Fig. 8. But even in the exceptionally well-preserved larger specimen the lamellae have pierced the skin, and their
transparent plates are bent over so as to be easily overlooked. This will probably
be the usual state of museum specimens, in which case the profile of the snout
appears only very slightly prominent, and the entire side view of the head
seems definitely more "gadoid" than "macrouroid." The projecting lamellae
are about equal to half the height of the snout. Apart from the rostral projection, the snout in dorsal view is rather squarely truncated, but not very wide.
Mouth relatively large, lateral, subterminal. Upper jaw nearly half (47-48%)
of length of head. Premaxillaries extend the full length of opening of mouth,
which reaches well beyond centers of eyes. Barbel long and thin, 40% of head.
Eyes large, lateral, slightly elliptical; longitudinal diameter of orbits about
28-30% of head; upper margins of orbits barely curved in dorsal view. Interorbital space fairly wide, 1.4 in orbit, 20-22% of head. Preopercle's posterior
free margin rises almost vertically or slightly inclined forward, its lower corner
distinctly arched backward, but broadly rounded. Posterior upper margin of
subopercle also vertical or slightly inclined forward, its posterior lower margin
barely concave. Posterior and lower portions of interoperculum exposed beyond preoperculum throughout its entire length. Upper branchiostegal ray
completely hidden. First gill slit rather wide, its length 30% of the length of
head. 8-9 short gill rakers on lower limb of second arch.
Teeth. A broad, scattered band of minute teeth in upper jaw, with a single
outer series of very wide-set enlarged teeth (only about 10 in each premaxillary).
Lower jaw with a single series of teeth of medium size.
Fins. Moderate. 1st dorsal origin conspicuously, but not very far, behind
origin of pectorals, with ventrals approximately below pectorals. 1st dorsal
base about 28-30%, its height about 65%, of head; distance from snout to 1st
dorsal fin about 20% longer than head. 2nd dorsal origin far behind origin
of anal, which is barely behind the vertical from end of base of 1st dorsal;
anterior rays of 2nd dorsal rudimentary. Distance from anal fin to anterior end
of ventral fin bases short, only about 30% of length of head. Pectorals high,
their length about 60% of head. Slightly produced ventral ray about 38-40%
of head.
D\. 13 V. 8 P. about 18
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Coloration. General external coloration very light, but with a dark distal area
over the middle rays of first dorsal; dark ventrals; dark pectoral axil, but light
pectorals, and a dark distal spot in the anterior part of the anal (not well defined).
Naked areas black. Jaws, lips and proximal part of barbel dark. Branchiostegal membranes dark inside and outside, but gill cavity and mouth light.
Size. Does not exceed a length of one foot.
Range. Tropical and subtropical eastern North Atlantic. One specimen from
"Atlantis" St. 2817.
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Figure 9.-Enlarged drawings ( X 25) of scales from tlanks of: (1) Malacocephalus (Pawnurus) occidentalis; (2) Ventrifossa atlantica. n. sp.; (3) Nezumia bairdii; (4) Cetonurus ulobiceps;
(5) Grenurus urenadae. n. sp.; (6) Macrourus berulax; (7) Nematonurus armatus; (8) Cariburus
zaniophorus; (9) C. mexicanus. n. sp.; (10) Chalinura simula; (11) C. carapina; (12) C. bret1ibarbis.

Genus VENTRIFOSSA Gilbert and Hubbs, 1920
Venirifossa Gilbert and Hubbs, 1920; 543; Barnard, 1925; 345; Weber and Beaufort, 1929: 64.

Head rather smooth. Branchiostegal rays 7. No lense-shaped luminous
organs. Anus in a rounded scaleless area which begins between, or immediately
behind, bases of ventrals and ends far in advance of origin of anal fin. 20-50
pyloric caeca. No enlarged scales along base of 2nd dorsal fin. Spinules on
scales do not form regular linear series, but may be found in irregular rows or in
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irregular quincunx order. Snout short. Mouth wide, length of upper jaws at
least 40% of length of head. First gill slit restricted. Less than 15 gill rakers on
lower limb of second arch. Eyes lateral, moderate or large. Suborbital ridge
rounded, externally inconspicuous. Interoperculum partly exposed and scalebearing. Teeth in bands in both jaws, the outer series in upper jaw often enlarged. Dorsal spine serrate.
The writer is not entirely convinced that it is actually satisfactory to refer the
new Atlantic species herein described to the Pacific genus Ventrifossa. The
type of the genotype, garmani, is rather shrunken and therefore comparisons
are difficult on several points. Re-examination of the type species on the basis
of new material would be very desirable, and might possibly lead to a subdivision of the genus.
Ventrlfolllla atlantica, new species
Figures 10, 9 (p. 31).
Type specimen, B.O.C. No. 2103; "Atlantis" Station 2836, in the Gulf of
Mexico.
General Characters. Head not compressed; there is no complete specimen
available, but it seems indicated that the head would be contained about 6
times in the total length of an undamaged fish (5 times in length of specimens
with last part of tail missing). Trunk fairly long, moderately compressed; distance from snout to origin of anal fin about 50% longer than head. Tail
moderately compressed, the trunk and tail evenly graduated into each other.
Greatest depth about 85% of head. The abdominal cavity, which is rather deep
and capacious posteriorly, e:Ktends beyond origin of anal fin for a distance equal
to about 18% of length of head. Rather large and wide naked area of simple
oval contour surrounding anus, with its anterior end extending only very
slightly forward between posterior parts of ventral fin bases; length of naked
area equals about 18-20% of length of head. Rather prominent papilla behind
the anal opening. About 37-38 long, slender pyloric caeca (reckoned by distal
count) arising from a lower number of proximal diverticula, each of which
generally divides twice very near base.
Body Scales. Moderate, firmly adherent, with about 20-30 long spines in
roughly parallel, but rather irregular, rows, producing a furry texture; about 44
in a longitudinal series from shoulder over a distance equal to that from snout
to 1st dorsal fin.
Head Scales. Squamation on neck joins that on top of head without any
abrupt change in size or arrangement of scales; normal scales absent in anterior
area between point of snout and mouth, the skin in this region largely naked or
provided only with irregularly scattered rudimentary scales; entire head otherwise very uniformly covered with moderate-sized, very spiniferous scales having
their spinules arranged in radiating rows which produce a very characteristic
texture; this squamation also covers entire outer gill cover, including exposed
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part of interoperculum and ventral surfaces of rami of lower jaw. Branchiostegal membranes and gular region scaleless. Head without externally conspicuous ridges. Scales rigidly attached along orbital rims and in a series between orbit and upper jaw, but not fixed to upper surface of skull. Point of
snout without clearly differentiated shield.
Head Characters. Snout bluntly rounded both in lateral and dorsal view, but
of only moderate height and width, its lower profile rising almost perpendicularly from mouth, or with a slight forward inclination; sides of snout, in horizontal view from above, converging anteriorly at a bluntly rounded angle of
about 120°; length of snout from orbits about 28-30%, median ventral length
(height) of snout from mouth about 15-16%, of head. Mouth relatively large.
Upper jaw length about 42% of head. Premaxillaries extend very nearly to
corner of mouth. Barbel slender but fairly long, about 30% of head. Eyes
moderate, subcircular, essentially lateral; diameter of orbits 27-28% of head;
upper margins of orbits only shallowly indented in lateral outlines of top of head,
as viewed from above. Interorbital width moderate, 1.2-1.3 in orbit, about 21%
of head. Preopercle's posterior free margin rises almost vertically, its lower
corner broadly rounded. Posterior margin of the rather broad suboperculum
gently convex in general, with a barely perceptible concavity in its lower third.
Interoperculum relatively large; its wide posterior portion extends well beyond
preoperculum and is broadly adnate to lower margin of suboperculum. Upper
branchiostegal ray completely hidden. First gill slit about 20% of length of
head. 8 short, tubercular gill rakers on lower limb of second arch.
Teeth. In both jaws in broad bands, with an outer series of conspicuously
enlarged teeth in upper jaw.
Fins. Moderate. Bases of pectoral fins slightly in advance of ventrals, which
are below, or slightly anterior to, origin of 1st dorsal fin. 1st dorsal base about
27-28%, its height (including filamentous tip) about 70%, of length of head;
snout to 1st dorsal fin about 15% longer than head. 2nd dorsal origin far behind origin of anal fin, which is well behind end of base of 1st dorsal. Length of
pectorals about 50%, the moderately produced first ventral ray about 55-60%,
of head. Distance from anterior end of ventral fin base to origin of anal fin
rather long, about 45% of length of head. Anterior rays of 2nd dorsal fin small
but well defined. Origin of anal fin in last third of distance from ventrals to end
of abdominal cavity. Distance from anal opening to anterior end of base of
ventrals only y~% of distance from anus to anal fin.
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General coloration. Deep brownish black. Oral and branchial cavities also
black. Peritoneum and intestines light.
Size. Length about 15 inches.
Range. Gulf of Mexico. One specimen from "Atlantis" St. 2836, and one
from "Atlantis" St. 2853 T.
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Genus NEZUMIA Jordan, 1904

Nezumia Jordan, in Jordan and Starks, 1904: 620.
Nezumia (subgenus of Lionurus) Gilbert and Hubbs, 1916: 145, 193; 1920: 553,
554.
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Branchiostegal rays 7. Abdomen not shortened; distance from snout to anal
fin 50-70% longer than head. Anus far in advance of anal fin, surrounded
by an area of scaleless black skin (with a forward extension in western Atlantic
species; a separate anterior scaleless area between ventrals in genotype). No
lense-shaped luminous organs. 20-40 pyloric caeca. tO Scales ctenoid, with subequal or only slightly differentiated spinules; no modified or enlarged scales
along base of 2nd dorsal. Point of snout without clearly differentiated terminal
scute. Snout prominent, pointed, Suborbital ridge weakly to moderately
developed, First gill slit restricted. Less than 15 gill rakers on lower limb of
second arch, Eyes moderate to large; diameter of orbits about 73 of length of
head. l1 Posterior portion of interoperculum exposed and scale-bearing. tO Teeth
in cardiform bands in both jaws, without conspicuously enlarged series, although slight differentiations occur between outer and inner teeth. Dorsal spine
serrate. Anterior rays of 2nd dorsal fin rudimentary. Origin of anal fin in
middle fifth of distance between ventral fins and end of abdominal cavity.
The western Atlantic form, N. bairdii, was first assigned to the subgenus
Nezumia by Gilbert and Hubbs (1916: 145), who reject the use of the number of
rays in the ventral as the differentiating character of the subgenus (loc. cit.: 193).
Instead they define it by the ctenoid nature of its scales, while crediting cycloid
scales to the subgenus Lionurus. The writer agrees entirely in this assignment
of N. bairdii, and in the opinion that the number of ventral fin rays is not a
critical generic character, although very useful when it shows a narrow range of
variation within a genus which is defined by other and more significant features.
In Nezumia, as interpreted by Gilbert and Hubbs and by the present writer, the
range of variation in ventral fin count is from 5 to 17, with 7 being counted in
N. bairdii, and 14 to 17 in the genotype.
As a basis for the relegation of Lionurus and N ezumia to subgeneric ranks,
Gilbert and Hubbs make the statement that the species grouped in the subgenus
Lionurus are distinct from those referred to N ezumia only by the smooth scales
(Gilbert and Hubbs, 1916: 192). But in so stating, these authors failed to take
the characters of the actual genotype of Lionurus (L. filicauda) into account.
This is a lapsus calami probably related to the fact that the genotype was the
only species assigned by them to the subgenus Lionurus, which they had not
10 Valid for genotype N. candyluTa Jordan and Gilbert, fide Gilbert and Hubbs,
1916: 196 (24-36 caeca) and for the western Atlantic species. Not verified throughout genus.
11 In genotype as well as in western Atlantic species.
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had opportunity to exarnine. 12 Giinther's figure and description show quite
clearly, however, that the difference between the genotype of Lionurus and the
species of Nezumia is even greater and more significant than the differences
between Nezumia and Ventrifossa (see p. 18). Thus Nezumia cannot be a
subgenus of Lionurus, or of any other genus of earlier introduction, and therefore
automatically assumes generic rank, while the status of the genus Lionurus
becomes somewhat unclear but beyond the scope of the present report.
In their list of species, Gilbert and Hubbs (1916: 145) also include in Nezumia
Goode and Bean's Malacocephalus occidentalis, but it seems evident (see p. 27)
that there was far greater justification for the original classification of this
species, although it still remains a difficult choice whether to include it in the
genus Malacocephalus, or in a separate but closely related genus of its own.
KEy

TO THE SPECIES OF

N ezumia

1a. Only 7 rays in ventral fins. Spinules on scales narrow (see Fig. 11).. bairdii, p. 37
lb. Ventral fins with 9 rays. Spinules on scales broad, formed like short, doubleedged swords, and so arranged as to give the appearance of an imbricate cover
on the scale
hildebrandi, n. sp., p. 40
1.

Ii
Lltl

••1

Figure n.-Enlarged drawings of scales from Danks of: (A) Nezumia batrdii (Goode and
Bean); (B) N. hildebrandt, ll. sp.; X 48.
U

See the list of species in Gilbert and Hubbs, 1916; 145.

lion
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NezumIa balrcW (Goode and Bean, 1877)

Figures 12, 9 (p. 31).
13

14

Macrurus bairdii Goode and Bean, 1877: 471; 1880: 7; 1883: 195; 1895: 393,

fig. 335; Goode, 1881: 337, 475; Giinther, 1887: 135, pi. XXXII, fig. B; Jordan
and Evermann, 1898: 2583; Smith, 1898: 107; Linton, 1898: 517; 1901b: 480;
Howe, 1901: 240; Brauer, 1906: 389; Kendall, 1908: 145; Sumner, Osburn and
Cole, 1913: 771; Wilson, 1920: 579; 1932: 506, 528; Bigelow and Welsh, 1925:
468, fig. 235; Nichols and Breder, 1927: 174; Borodin, 1928: 13; Breder, 1929:
287, fig.; Jordan, Evermann and Clark, 1930: 205; Firth, 1931: 13; Roule
and Angel, 1933: 59; Vladykov and Tremblay, 1935: 82; Vladykov and McKenzie, 1935: 66; Bigelow and Schroeder, 1936: 340; McKenzie, 1939: 16.
Lionurus (Nezumia) bairdii Gilbert and Hubbs, 1916: 146.
Coryphaenoides bairdii Schroeder, 1940: 235; Fowler, 1936: 1247.
General Characters. Head relatively small; about 15-16% of total length in
complete specimens. Trunk rather short, distance from snout to anal fin about
25% of total length, 1.5-1.6 times length of head. Greatest depth about 80% of
head, 12-15% of total length. Anus nearer to ventral than to anal fin, and surrounded by a naked area of club-shaped outline, the "shaft" of which extends
forward between posterior portions of bases of ventrals. No separate naked
area in thoracic region. Abdominal cavity extends rather far beyond origin of
anal fin, for a distance equal to about 40% of length of head. About 24 simple,
pyloric caeca.
Body Scales. Small, firmly adherent, squamation usually fairly complete in
preserved specimens; about 40 scales in a longitudinal row from shoulder over a
distance equal to that from snout to 1st dorsal fin. Each scale profusely covered
with (70-90) very minute, subequal spines in a pattern of broadly V-shaped
rows. On the back, forward of dorsal fin, a median row of spines becomes faintly
differentiated from the rest on each scale by size and linear arrangement; in
nuchal region of head other differentiated rows of spines are added to the median
one, resulting in a slightly divergent arrangement of series of spines on each
scale, which resemble the spines observed in Chalinura.
Head Scales. Entire head with fairly uniform cover of scales with minute
spines generally arranged in diverging rows. No naked areas behind snout
above; naked area below snout in well preserved specimens limited to a narrow
median band in front. Squamation otherwise covers entire region below snout
and suborbital ridge, the entire outer gill cover including exposed posterior
portion of interoperculum and the entire ventral surfaces of rami of lower jaw.
Branchiostegal rays and membranes and gular region without scales. Skin
attached along lateral and circumorbital ridges, but not attached to dorsal
13
14

Also spelled M acrourus by some authors.
Also spelled bairdi by others.
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surface of head. Point of snout with spiny scales, but without clearly differentiated single terminal button. Ridges on head blunt and inconspicuous, obscured by small but thick and furry-looking scales.
Head Characters. Dorsal profile of head slightly concave above orbits, slightly
convex before and behind. Snout prominent, bluntly pointed, rising from upper
lip at a general angle to the horizontal of about 45°; snout in dorsal view converging at an angle of about 105°; length from orbits about 30%, median
ventral length from mouth about 26%, of head. Mouth moderate, upper jaws
about 30% of head. Premaxillaries extend to corner of lips. Barbel small and
thin, 8-10% of head. Eyes rather large, lateral, subcircular or slightly elongate;
diameter of orbit 33% of head; upper margins of orbits form wide, shallowlyindented curves in the lateral outlines of top of head. Interorbital width
moderate, 1.2-1.3 in orbit, 25-27% of head. Posterior free margin of preopercle
rises almost vertically at a general angle of about 85° to the horizontal, its lower
corner not produced. Suboperculum broadly and fairly deeply emarginate between its upper and lower portions, exposing a small segment of upper branchiostegal rays and membrane. Interoperculum with wide posterior lamellae
extending well beyond preoperculum, broadly adnate to the lower wing of suboperculum, which forms the rounded lower posterior corner of outer gill cover.
First gill slit constricted, only about 15% of head, or less. 7 reduced gill rakers
on lower limb of second arch, appearing as transverse ridges rather than free
rods or tubercles.
Teeth. In both jaws in broad bands; those in lower jaw subequal, outer teeth
in upper jaw slightly enlarged.
Fins. Pectorals conspicuously in advance of 1st dorsal fin, the ventrals between 1st dorsal and pectorals. 1st dorsal fin high, its highest spine about
8G-100%, its base about 30%, of head; distance from snout to 1st dorsal fin 1525% longer than length of head. Origin of 2nd dorsal far behind origin of anal
fin, which is well behind the vertical from end of base of 1st dorsal. Distance
from anterior end of ventral fin base to origin of anal rather short, 45-55% of
head. Paired fins short; length of pectorals 55-60% of head. Longest ventral
ray scarcely produced beyond the rest, 4G-50% of head.
D). 12 V. 7 P. about 16

General coloration. Dark brown. Oral cavity, gill cavity and peritoneum
black.
Size. Reaches about one foot.
Range. A species of wide range in the western Atlantic, occurring from the
West Indies to the Gulf of St. Lawrence. Recorded only once from the vicinity
of the Azores in the eastern Atlantic, but not as yet reported from the coastal
waters of Europe. Ranges up to 50 fathoms depth, very abundant below the
100 fathom contour.
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NezumJa hUdebrandi, new species

Figure 13.

M acrourus holotrachys Hildebrand, in Longley and Hildebrand, 1941: 33.
Not Macrurus holotrachys Gunther, 1878: 24; 1887: 136, pI. XXVIII, fig. B.

Five macrourids in the Longley collections from Tortugas were tentatively
identified by Hildebrand as Macrourus holotrachys Gunther. Through the
courtesy of the U. S. National Museum the author has had opportunity to
examine four of these specimens and has come to the conclusion that they represent a new species. That the specimens cannot belong to M. holotrachys is shown
by the uniform cover of peculiarly fiat and wide spinules on the scales, while
Gunther's illustration of the striated appearance of his species is fully borne out
by the description, in which he stated: "Each scale with a median series of
spinelets, and with two or more isolated spinelets besides; the median are the
strongest, forming with their fellows continuous longitudinal lines on the body."
In addition, there is also the advanced origin of the second dorsal fin in M.
holotrachys, already commented upon by Hildebrand, and the fact that the lower
surfaces of the head (below the suborbital ridge) are not naked in N. hildebrandi,
as described for M. holotrachys.15 N. hildebrandi is also clearly distinct from N.
bairdii by the characters given in the key.
General Characters. Head rather small; 16-19% of total length in complete
specimen. Trunk short; distance from snout to anal fin 1.5-1.6 times length of
head, 27-28% of total length. Greatest depth of body about 80% of length of
head. Anus immediately behind bases of ventrals, in the anterior portion of a
broadly elliptical naked area which extends from the ventral fin bases approximately half-way to origin of anal fin. Abdominal cavity extends beyond origin
of anal fin for a distance equal to about 27-30% of head. About 22 simple
pyloric caeca.
1. The writer would like to add to the above comparison the comment that M.
holotrachys is apparently not a Nezumia, but may possibly be an austral congener of
the otherwise boreal genus M acrou.rus in the narrower sense in which this generic
name is applied in the present report. All the features mentioned above-the ridgelike arrangement of spines on the scales, the advanced origin of the second dorsal fin
(actually shown before the origin of the anal fin in Giinther's figure) and the nakedness of the lower surface of the head-point toward Macrourus, sensu stricto. These
indications gain further significance from the position of the anus (at origin of anal
fin), which is suggested in Giinther's figure of M. holotrachys, and which apparently
is confirmed by the statement in the text that the distance from the vent to the
isthmus is equal to the length of the head without snout. Apart from the apparent
agreement in the position of the anus relative to the anal fin, the unusually great
length of the abdomen, characteristic of the genotype M. berglax (see pp. 17, 50),
evidently occurs also in M. holotrachys. If the relationship here guessed at should
prove valid, it will provide another interesting example of "bipolar" distribution of
closely related forms.
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Figure l3.-(A) Nezumia hildebrandi, n. sp.; (B) ventral view showing the relative position of anus and naked area to ventral fins; (0) dorsal
view of head.
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Body Scales. Small, moderately adherent, about 36-38 scales in a longitudinal
row from the shoulder over a distance equal to that from snout to 1st dorsal fin;
each scale with about 20-40 broad, flattened, double-edged spinules with
broadly arched points, resembling points of a short Roman gladiator sword;
spinules arranged in quincunx, their width resulting in an imbricated pattern.
Head Scales. Entire head apparently with a fairly uniform squamation of
ctenoid scales; no naked areas behind snout above; area below snout, in front of
lateral ethmoids, with only some scattered scales, but predominantly naked;
area between mouth and suborbital ridge behind lateral ethmoids with uniform,
imbricated squamation; scales at tip of snout and along its anterior lateral edges
with enlarged spinules; exposed portion of interoperculum with scales; branchiostegal membranes and gular region naked. Point of snout with a symmetrical
pair of thickened, spinulose scales. Ridges on head probably not very conspicuous in normal state, but rather prominent in the alcohol-desiccated type
specimen.
Head Characters. Snout prominent, pointed, rising from upper lip at a general
angle to the horizontal of about 45°; straight lines from lateral ethmoids to point
of snout converging at an angle of about 120°, but with rather deep emarginations in lateral outlines behind the point; length of snout from orbits about 2630%, median ventral length from mouth about 24-26%, of head. Mouth
moderate. Upper jaws about 30% of head. Premaxillaries extend to corner of
lips. Barbel moderate, thin, about 15% of head. Eyes large, lateral, slightly
oblique; horizontal diameter of orbit about 33-38% of head; upper margins of
orbits forming shallow emarginations in the lateral outlines of top of head.
Interorbital space relatively narrow, about 1.6-1.8 in orbit, or about 20% of
head. Posterior free margin of preopercle rises at a slight angle forward of the
vertical, its lower corner not produced. Posterior margin of suboperculum not
emarginate. Upper branchiostegal not exposed. Posterior rounded corner of
interoperculum broadly exposed beyond preoperculum, with scales on the
exposed portion. First gill slit constricted, about 15% of head. 7 reduced gill
rakers (spiny transverse ridges) on lower limb of second arch.
Teeth. Subequal, in broad bands in both jaws.
Fins. Pectorals conspicuously in advance of 1st dorsal fin, the ventrals between verticals of pectorals and 1st dorsal. Serrate spine of 1st dorsal about
80%, base of 1st dorsal about 25-28%, of head; distance from snout to 1st
dorsal fin about 25% longer than head. Origin of 2nd dorsal fin far behind
origin of anal fin, which is immediately behind the vertical from end of base of
1st dorsal. Paired fins moderate, pectorals and longest ventral ray apparently
about equal, measuring 50-60% of length of head. Longest ventral ray apparently produced beyond the rest only slightly, but fins are in a poor condition.
Distance from anterior end of ventral fin base to origin of anal quite short, only
about 40-45% of length of head.
D. 11 V. 9 P. about 20
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General Coloration. Apparently fairly light, with tip of first dorsal fin black.
Oral cavity, gill cavity and peritoneum black.
Size. A small species reaching a size of about one foot.
Range. Known only off Havana, Cuba, in 154 fathoms. Type No. 47625
in the U. S. National Museum.
Genus CETONURUS (Giinther, 1887)

Cetonurus (subgenus of Mru::rurus) Giinther, 1887: 124, 143; Goode and Bean,
1895: 411.
Head large; its length about 20% of total length. Branchiostegal rays 7.
Trunk very short; distance from snout to anal fin only about 30% longer than
head. Anus approximately in center of a relatively wide oval or circular area
of scaleless black skin, and separated from origin of anal fin by the radius of
this area; nearer to anal fin than to bases of ventrals. Only about 10 simple
pyloric caeca. Scales on body small, firmly adherent, strongly ctenoid with
rather erect spines; upper row of scales along base of 2nd dorsal fin conspicuously
enlarged. Small, button-like, spiny scute at point of snout. Squamation on
head otherwise uniform without naked areas either above or below snout.
Scales present in irregular double row in mid-ventral region of gular membrane,
but absent from branchiostegal membranes. Exposed parts of interoperculum
completely scaly. Snout high and moderately prominent. Skull with high
ridges below skin, which are not conspicuous externally, but which give the head
a soft, spongy character. Mouth rather small, very low; length of upper jaws
only about 25% of length of head. Less than 15 gill rakers on lower limb of
second arch. Eyes moderate, entirely lateral. Interorbital space very wide,
more than 30% of length of head. Posterior and lower portions of interoperculum broadly ell.'Posed beyond preoperculum. Suboperculum not emarginate.
Upper branchiostegal completely hidden. Teeth in bands in both jaws, with
enlarged outer series in upper jaw. Dorsal spine serrate. Anterior rays of 2nd
dorsal fin minute. Origin of anal fin about midway between bases of ventrals
and end of abdominal cavity; distance from anterior end of ventral fin bases
to anal fin about 20-30% of length of head. Fins small, particularly the
ventrals, which have 9 rays.
Cetonurus globiceps (Vaillant, 1888)

Figures 14, 9 (p. 31).

Macrurus globieeps (Vaillant) Filhol, 1884: 185, fig. 2.
Hymenoeephalus globieeps Vaillant, 1888: 386; Roule, 1919: 134.
Maerurus (Cetonurus) globieeps Murray and Hjort, 1912: 398; [Macrurus
(Cetonurus) sp. Koefoed, 1927: 96, pI. V, fig. 9].
Cetonurus globieeps Fowler, 1936: 467, fig. 227.
Hymenoeephalus erassieeps Vaillant (nee. Gunther), 1888: 214, pI. XX, figs. I-Ie.
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General Characters. Head bulky, deep and wide, its length about 20% of
total length, or more. Distance from snout to origin of anal fin about 1.3 times
length of head, or about 27% of total length. Tail tapering rapidly from trunk;
depth of body about 40% of head, 16% of total length. Abdominal cavity
extends beyond origin of anal fin for a distance equal to about 25% of length of
head. 10 simple pyloric caeca, 14-15% of length of head.
Body Scales. Small, firmly adherent, about 60 in a longitudinal series from
shoulder over a distance equal to that from snout to dorsal fin. A row of enlarged scales on each side along base of 2nd dorsal fin, the linear dimensions of
these scales being approximately twice the corresponding linear dimensions of
average scales below on body. Each scale with about 12-20 long, rather erect,
spinules.
Head Scales. Squamation on head complete and uniform, without naked
areas either above or below the snout. Point of snout with a spiny scute.
Scales along nasal and suborbital ridges fixed, skin and squamation on head
otherwise loosely connected with skeleton; scales cover entire ventral surfaces
of the rami of lower jaw and are continuous with squamation of cheeks; an
irregular double row of separate scales along middle of gular region below, but
none on branchiostegal rays or membranes; exposed parts of interoperculum
completely scaly. Head tumid, with high internal ridges which become conspicuous in shrunken specimens, but are hidden below the loosely connected
skin in fresh and uninjured material.
Head Characters. Snout high, fairly prominent and rather pointed in lateral
view, quite blunt in dorsal perspective; snout from orbit 36-37% of head; the
line from upper lip to point of snout ascends at an angle of about 60° with the
horizontal, its length about 30-32% of length of head; greater part of the depth
of head is below level of axis of tail, resulting in a rather low dorsal profile of
head; snout in dorsal view broad and blunt, the angle of convergence about 115°,
the width between lateral ethmoidal corners slightly more than 25% of length of
head, conspicuously wider than interorbital space. Mouth small, inferior.
Upper jaws 25% of head. Barbel rudimentary, about 4% of head. Eyes
moderate, subcircular, entirely lateral; horizontal diameter of orbit about 28%
of head; upper margin not indented in the lateral outline of top of head, as
viewed from above. Interorbital space wide, about 35% of head, 1.2-1.3 times
orbit. Posterior free margin of preopercle rises at a general angle to the horizontal of about 75°, its lower corner very broadly rounded. Upper branchiostegal completely hidden. Upper portion of suboperculum not emarginate.
Interoperculum with posterior corner and entire lower margin exposed beyond
preoperculum. Posterior margin of outer gill cover entire, without free subopercular or interopercular projections. First gill slit restricted, its length only
10-12% of head. About 10 gill rakers on lower limb of second arch.
Teeth. In bands in both jaws.
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Figure 14.-Cetonurus olobiceps (Vaillant), with view of enlarged scales from base of dorsal fin, as well as dorsal view of head
and ventral view of anal area.
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Fins. Very small. Origins of 1st dorsal, pectoral and ventral fins in approximately the same vertical. 1st dorsal base about 16%, its height about 45-50%,
of head; snout to 1st dorsal fin less than 5% longer than head. Anterior rays
of 2nd dorsal very small; origin of 2nd dorsal fin well behind origin of anal,
which is much nearer to the vertical from the end of base of 1st dorsal. Distance from anterior end of ventral fin bases to origin of anal fin very short, only
23-25% of head. Length of pectorals about 30-35%, ventrals about 16%, of
head.
Dl.9 V.9 P. 17
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General Coloration. Dark. Oral and branchial cavities and peritoneum
black.
Size. Does not exceed two feet in length.
Range. Although there is apparently no published record of this species from
the western Atlantic, the collections of the U. S. National Museum were found to
contain a specimen from "Albatross" station 2751, Nov. 28, 1887, 16° 54' N.,
63° 12' W. Its distribution thus extends across the Atlantic in warm waters.
GRENURUS, new genus

Genotype Grenurus grenadae, new species.
Head short. Nape high and steep. Branchiostegal rays 7. Trunk short;
distance from snout to anal fin less than 50% longer than head. Abdomen deep.
Tail long and slender. No lense-shaped luminous organs. Anus surrounded by
scaleless area, the posterior border of which is at origin of anal fin, which places
vent well in advance of anal fin. Only about 8 simple pyloric caeca. Scales
ctenoid, with a moderate number of subequal spinules arranged in parallel rows.
Point of snout with well defined terminal scute. No modified or enlarged scales
along back. Interoperculum with scales on its exposed portion. Snout blunt,
moderately prominent. Mouth moderate. First gill slit restricted. Less than
15 gill rakers on lower limb of second arch. Eyes large, lateral. Suborbital
ridge fairly strong, but not rigidly connected to preoperculum. Teeth in bands
in both jaws. Dorsal spine probably serrate (see p. 49). Base of 1st dorsal
descending steeply from its elevated anterior end. Origin of anal fin approximately midway between ventral fins and end of abdominal cavity. Distance
from ventrals to anal fin less than half of greatest depth of body.
It seems unfortunate to have to introduce a new genus at this point, but the
procedure seems more practical than any attempt to broaden the definition of
some other genus to enable it to accommodate also the new species described in
the following. The basis upon which the genus is established will be apparent
from the manner in which it is differentiated from related genera in the key on
page 21. The position of the scaleless periproct, the low number of pyloric
caeca, and the advanced origin of anal fin are the most important features dis-
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tinguishing Grenurus both from Ventrifossa and from N ezumia. The genotype
of Grenurus is also apparently the smallest macrourid species known from the
western Atlantic. The type specimen is a fully mature female, with large eggs,
ready to spawn at a length which cannot have exceeded 10 inches previous to
the loss of the tip of the tail.
Only the genotype known.
Grenurus grenadae, new species18

Figures 15, 9 (p. 31).

General Characters. Head and trunk relatively short, tail very long and rapidly
constricted from body. Head only about 15% of total length in a specimen
which is not entirely complete as to tail. Distance from snout to anal fin less
than 22% of total length, about 40% longer than head. Greatest depth slightly
greater than length of head. Abdominal cavity extends backwards above anal
fin for a distance of about 4Q-45% of length of head. Anus in a subcircular,
scaleless area of black skin, which separates it from origin of anal fin by a quite
conspicuous distance, although it remains distinctly closer to anal fin than to
ventrals; no separate scaleless area anterior to the periproct. 8 simple pyloric
caeca.
Body Scales. Adherent, moderate in relation to total size; about 35 scales in
a longitudinal series from shoulder over a distance equal to that from snout to
1st dorsal fin; each scale with about 2Q-40 small, depressed spinules arranged in
5-7 subparallel, linear series.
Head Scales. Although the ridges on the head are only moderately prominent,
they become conspicuous by the distinct differentiation and increased spinous
armanent of their scales. Point of snout with a circular, button-like scute with
radiating spinules. Edge of snout between its point and tips of lateral ethmoids not reinforced with modified scales. Lateral ethmoids and suborbital
ridges to below last third of orbit strongly reinforced by thickened, spinous
scales. Posterior part of suborbital ridge weaker and its connection with preoperculum not rigid. Although many scales are missing on the type specimen,
it appears that there are no naked areas above snout. Region below snout
and suborbital ridge scaleless almost to end of upper jaws. Entire gill cover
scaly. Interoperculum with a few scales (2-6) at its posterior corner and along
its lower margin. It is unclear whether or not scales have been present on
the branchiostegal membrane, but there is some suggestion that a few scales
may have occurred on the basal portions of some of the lower branchiostegal rays.
16 The U. S. National Museum collection contains a specimen labeled "Lionurus
grenadae Type" without indication of authorship. There is no published description
of such a species, nor has it been possible to discover the author of the label. The
specific name is retained in courtesy to the anonymous ichthyologist who first realized that he had a new species before him.
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Head Characters. Nape and back rise steeply to the elevated anterior end of
the steeply inclined base of 1st dorsal. Dorsal profile of head and nape confluent, rising from the horizontal at a general angle of about 20°. Snout slightly
prominent, blunt, rising from the upper lip at a general angle to the horizontal
of about 75°; in dorsal view rather truncated (Fig. 15); length from orbits about
30%, height from mouth about 20%, of length of head. Mouth moderate.
Upper jaws about 35% of head. Premaxillaries reach nearly to corner of mouth.
Barbel thin but relatively long, 20-25% of length of head. Eyes relatively
large, lateral, subcircular; diameter of orbit 37-40% of head; upper margins of
orbits slightly concave in dorsal view. Interorbital width moderate, 1.7 in
orbit, about 22-23% of head. Posterior free margin of preopercle rises almost
vertically, with lower corner broadly rounded. Suboperculum only slightly
emarginate. Branchiostegal rays completely hidden when withdrawn. A
small posterior corner and narrow inferior margin of interoperculum throughout
its length exposed beyond preoperculum. Relationship between suboperculum
and interoperculum essentially as in V. bairdii. First gill slit constricted, about
18% of length of head. 9 reduced gill rakers on lower limb of second arch.
Teeth. In bands in both jaws, with somewhat enlarged outer teeth in upper
jaw.
Fins. Dorsal fin has its origin well behind bases of pectorals; dorsal fin is on
an almost straight line through pectorals to bases of ventrals, which are anterior
to other fins. 1st dorsal fin base length about 25% of length of head; snout
to 1st dorsal fin about 30% longer than head. Origin of 2nd dorsal well behind
end of base of 1st dorsal. Distance from anterior end of ventral fin base to
origin of anal fin quite short, only 40-45% of the length of head. Origin of
anal fin approximately below end of base of 1st dorsal. Since the longer fin rays
of all fins are broken and incomplete, it is impossible to make definite statements
about the sizes of the fins, except that there is no suggestion of unusual dimensions in the parts shown. The second dorsal spine is broken too close to the
base to prove conclusively whether or not the spine has been serrate, but the
leading edge of the stub is trenchant, and its general appearance agrees with the
proximal portion of the serrate rather than the smooth type of spine.

D!.12

V.11-12 P.20

General Coloration. Black. Oral cavity, gill cavity and peritoneum also
black.
Size. In spite of its small size of only 199 mm. in total length (very nearly
complete, although a few of the ultimate caudal vertebrae are missing), the type
specimen (U. S. Nat. Mus., No. 47625) is a fully mature female with large,
apparently quite ripe eggs.
Range. Only the type specimen known; from "Blake" Station 299, in 576
fathoms, off Grenada.
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Genus MACROURUS Bloch, 1787
Macrourus Bloch, 1787a: 78; 1787b: 122.

Head fairly large, its length 20% of total length, or more. Branchiostegal
rays 6. Trunk very long; distance from snout to anal fin about 40% of total
length, about 70% longer than head. Anus at origin of anal fin. No scaleless
areas on body. About 19 pyloric caeca. Scales on body large, each with a
serrate median keel formed by a series of strong spines closely applied to each
other. Ridges on head strongly developed, with conspicuously modified scutelike scales. Ventral surface of snout scaleless; three enlarged scales in symmetrical arrangement at tip of snout. Snout prominent, pointed. Mouth
moderate to large; upper jaws more than ~ length of head. Gill rakers reduced,
less than 15 on lower limb of second arch. Eyes large, about ~ of head, Preopercular margin oblique. Suboperculum not emarginate. Interoperculum
completely hidden behind preoperculum. Upper branchiostegal ray not exposed. Teeth in irregular double row in lower jaw, a band in upper jaw. Dorsal
spine serrate. Anterior rays of 2nd dorsal fin well developed and placed well in
advance of anal fin. Origin of anal fin in last fourth of distance from ventrals to
end of abdominal cavity, the distance from ventrals to anal being more than %
of length of head. Ventral fins with 8 rays.
Macrourus berglax Lacepede, 1802

Figures 16, 9 (p. 31).
Lacepede, 1801: 170, pI. 10, fig. 1; Jordan, 1887: 919 [131];
Goode and Bean, 1895: 391, fig. 334; Jordan and Evermann, 1898: 2582;
Bigelow and Welsh, 1925: 470, fig. 236; Jordan, Evermann and Clark, 1930:
205; Vladykov and McKenzie, 1935: 66, fig. LIL
Macrurus l8 fabricii Sundevall, 1842: 6; Collett, 1875: 128; 1885: 95; Goode and
Bean, 1880: 7; Jordan and Gilbert, 1882: 811; Gunther, 1887: 130; Lilljeborg,
1891: 242; Lutken, 1898: 23; Ehrenbaum, 1902: 116; Jensen, 1904: 271.
Coryphaena rupestris (nee. Gunnerus) Fabricius, 1780: 154.
Macrourus J7 rupestris (nee. Gunnerus) Bloch, 1787a: 80, pI. 177; 1787b: 123, pI.
177; Reinhardt, 1838: 116; Nilsson, 1855: 604; Giinther, 1862,390; Esmark,
1869: 527; Lutken, 1872-73: 4.
Macrourus berglax

J7

General Characters. Head fairly large, about 20-23% of total length, trapezoid to hexagonal in cross section. Trunk relatively very long, rounded; distance from snout to anal fin about 40% of total length, 1.7 times length of head.
Tail compressed. Greatest depth about 70% of head. Abdominal cavity
extends beyond origin of anal fin for a distance equal to about 16-17% of length
of head. 19 long, simple pyloric caeca,
17

18

Also spelled !o1acrurus.
Also spelled MacTouTu~.
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Body Scales. Firmly adherent; scales uniform on all parts of body, without
reduction of their size or armature in ventral region; about 36 scales in a longitudinal series from shoulder over a distance equal to that from snout to dorsal
fin. Each scale on trunk and tail with a high median serrate ridge formed by a
number of short strong spines closely applied to each other, some with additional faint diverging ridges.
Head Scales. Squamation on head differentiated by conspicuous rows of
enlarged scales following the crests and ridges, with areas of smaller scales
between; scales on head not imbricated, commonly not even in contact, but
more or less separated, in the skin; scales along ridges on sides of head usually
armed with several diverging serrate crests or rows of spines, while the smaller
scales, especially on dorsal surfaces of head, carry a single crest only; scales
along all ridges firmly fixed to skeletal parts, as are also larger scales on gill
covers. Tip of snout with one median and one smaller, lateral, spiny scale on
each side which gives the snout a bluntly three-pronged appearance in dorsal
view. Suborbital ridge forms an externally continuous row of scales from tip of
snout to lower posterior corner of outer lamellae of preoperculum, but without
rigid internal connection from suborbital bones to preoperculum; entire lower
surface of head naked, except for a few scattered scales near suborbital ridge.
Head Characters. Entire appearance of head shows strong resemblance with
the genus Coelorhynchus in regard to general form, suborbital ridge and heterogeneous squamation. Dorsal profile of head inscribed in a gently convex curve
from nape to snout. Snout prominent, rising from upper lip at a general angle
to the horizontal of about 40°; cross-section of head trapezoid-ovate, with a
prominent suborbital ridge sharply dividing the ventral from dorso-laterl,tl
surfaces; snout in dorsal view fairly blunt, forming an angle of about 1l00;
length from orbit about 32%, median ventral length from mouth about 21%,
of head. Mouth fairly large, upper jaws 36% of head. While dentition of
upper jaw extends to corner of mouth, the ossified premaxillary is apparently
considerably shorter, although this may be due to decalcification in the available specimen. Barbel moderate, about 10-12% of head. Eyes very large,
oval; vertical diameter about 1.2 in horizontal diameter, which equals about
33% of length of head. Interorbital width 1.9-2.0 in horizontal diameter of
eye, about 17% of head. Sides of head converge towards top at a general
angle of about 40° (each side about 20° to the vertical), causing the entire rims of
orbits to be exposed in dorsal view, with the upper rims thus forming wide
emarginations in the lateral outlines of top of head. Preopercle's posterior
free margin rises at a general angle of about 75-80° to the horizontal. Suboperculum long, narrow, not emarginate. Upper branchiostegal completely
hidden. Lower corner of outer gill cover formed by suboperculum alone.
Interoperculum is completely hidden behind preoperculum, and does not make
contact with suboperculum. First gill slit reduced to about 10% of head.
Lower limb of second arch with 6-1l wart-like, reduced gill rakers.
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Teeth. In an irregular double row in lower jaw, in a band in premaxillary.
All small, none enlarged.
Fins. Relatively small, with exception of 2nd dorsal fin, which is fully
developed with rays of normal size extending to its anterior end. Snout to 1st
dorsal about 15% longer than head; base of 1st dorsal about 25-26%, its height
about 50%, of head. Origin of 2nd dorsal well in advance of origin of anal fin;
second ray of 2nd dorsal fin about 10% of head. Pectorals slightly, but distinctly, in advance of 1st dorsal. Length of pectorals about 40% of head.
Ventrals directly below, or very slightly in advance of, pectorals; length of outer
ventral ray, which is only slightly produced, about 35% of head. Distance from
anterior end of ventral fin base to anal fin very long, 70-75% of head.

.

D. 10 V. 8 P. 18
General Coloration. Internal surfaces dark, external color unknown.
Size. More than three feet.
Range. An Arctic species occurring on both sides of the North Atlantic,
from northern Norway northward in the east, and southward to New York in
the west. Previously common in the Gulf of Maine, but now rare (vide Bigelow
and Welsh, 1925). Caught from 100 to over 1500 fathoms depth.
Genus NEMATONURUS (Giinther, 1887)

Nematonurus (subgenus of Macrurus) Giinther, 1887: 150.
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Branchiostegal rays 6. Trunk long, distance from snout to anal fin nearly
twice length of head, which is approximately same as depth of body. Tail
moderate, 60-70% of total length. Anus at origin of anal fin, without surrounding or preceding scaleless areas. About 10-12 pyloric caeca. Scales moderate
or small, ctenoid, with spines arranged in extremely regular, well separated, subparallel series giving to each scale a striated appearance. Scales on head imbricated except in region below snout, where they are scattered or absent.
No specially modified button-like scute at point of snout. Ventral surface of
snout generally scaleless. Snout low but prominent. Mouth moderate or
small, inferior. Less than 15 gill rakers on lower limb of second arch. Eyes
small. Posterior margin of preoperculum subvertical. Interoperculum extends
well beyond corner of preoperculum. Upper branchiostegal completely hidden
behind opercular bones. Teeth in upper jaw in 2 distinct and well separated
series; single series in lower jaw. 1st dorsal fin with a long serrate spine.
Origin of 2nd dorsal well behind origin of anal fin, its anterior rays rudimentary.
Origin of anal fin in last fourth of distance from ventrals to end of abdominal
cavity; distance from ventrals to anal fin more than % length of head. Ventrals
with 10 rays; outer ray produced.

~.

T

54

Bulletin of the Bingham Oceanographic Collection

[X: 1

Nematonurus armatus (Hector, 1875)

Figures 17, 9 (p. 31).
Macrurus armatus Hector, 1875: 81.
Macrurus (Nematonurus) armatus Giinther, 1887: 150, pI. XL, fig. A; Koefoed,
1927: 109.
Nemalonurus armatus Schroeder, 1940: 233.
Coryphaenoides gigas Vaillant, 1888: 232, pI. XX, figs. 2-2c.
Nematonurus gigas Roule, 1916: 21; 1919: 87, pI. III, figs. 1, la.
Macrurus asper Goode and Bean, 1883: 196.
Macrurus goodii Giinther, 1887: 136 (substitution for Macrurus asper Goode and
Bean, preoccupied).
Nematonurus goodii Jordan, Evermann and Clark, 1930: 203.
Hymenocephalus 19 goodei Goode and Bean, 1895: 407, fig. 340.
M acrurus (Hymenocephalus) goodei Lutken, 1898: 26.
Nematonurus goodei Jordan and Evermann, 1898: 2571; Linton, 1901b: 479;
Wilson, 1915: 688; 1920: 571.
Macrurus (Nematonurus) goodei Ehrenbaum, 1902: 117.
Coryphaenoides affinis Giinther, 1878: 27.
Macrurus (Nematonurus) affinis Gunther, 1887: 151, pI. XL, fig. B.
Koefoed (1927: 110) gives a valuable table of measurements of a number of
specimens from the eastern Atlantic, identified by him as (Nematonurus)
armatus Hector. In the accompanying table the range of variations recorded
by Koefoed is compared with the ranges observed by the writer in western
Atlantic material.
From this table it is evident that the distinction between N. armatus and N.
goodei rests entirely upon the presence or absence of an inner row of teeth in the
upper jaw. This feature, however, is one to which the writer would give only
very slight significance, or none at all, in view of the character of the inner
teeth. Although they are often of moderate size and readily observed, these
teeth are also frequently very small and very easy to overlook, as the writer has
had opportunity to ascertain from his own experience and from that of his
colleagues. In addition to the variation in the size of the individual teeth,
there are also wide variations in their number and in the length of the series.
Under these circumstances specific distinctions seem quite unwarranted. Nematonurus goodei has therefore been synonymized with N. armatus.
The inadequate first description of Macrurus asper (Goode and Bean, 1883)
apparently created a misleading impression of its appearance and affinities in
the mind of Gunther (1887: 136) when he renamed it N. goodii, since there
l' Apparently a laps us calami, since Goode and Bean themselves explicitly state
(p. 408) that "This species [goodei] belongs in the subgenus Nematonurus of Giinther,"
a subgenus which these authors on subsequent pages of the same publication (p. 416)
elevate to generic rank.
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does not seem to be much reason to doubt that his own N. affinis is also only a
new name for the same form, placed in its proper position relative to other
species (GUnther, 1887: 151).
RANGES OF VARIATIONS IN SAMPLES OF

N ematonurus

FROM THE ATLANTIC

present
Inner series of teeth in premax.
"goodei"
Designation
26--45
Total lengths in em.
Proportions in % of length of head:
25-31. . . . . . . . .. 24-30
Snout to eye. . . . . . . . . . . . . . . . . . .
Orbit
17-23
19-22
Interorbital.
22-29
23-26
Snout to first dorsal
118-132
121-123
179-200
166-190
Snout to anus
25-36
27-29
Base of first dorsal
50-68
Length of pectorals. . . . . . . . . . . . . . . .. 58-60
52-68
Length of ventrals. . . . . . . . . . . . . . . . .. 52-74
75-105
75-80
Depth of body
absent
"armatus"
34-74*

present
"affinis"

25-33
25t
25t
25t
.
.
.
.
.

• Koefoed's records, plus measurements of one specimen previously described by
Schroeder (1940: 233) from the western Atlantic and re-examined by the writer.
t These three measurements are described as equal to each other and to one-fourth
of the length of head.

General Characters. Head moderate; length about 17-19% of total length of
complete specimen. Trunk long; distance from snout to anal fin about twice
length of head, or about 35-36% of total length. Greatest depth about 1.5 in
head, 12-13% of total length. Abdominal cavity extends beyond origin of anal
fin for a distance equal to about 10-15% of length of head. 11 fairly thick,
simple pyloric caeca.
Body Scales. Adherent, small; squamation uniform on all parts of body, without naked areas; about 38-40 scales in a longitudinal series from shoulder over a
distance equal to that from snout to dorsal fin. Each scale with 20-30 small
spines arranged in a number of divergent, very regular rows, of which the middle
row is generally somewhat enlarged.
Head Scales. Squamation of head uniform, without conspicuously modified
scales in any region. A pair of naked areas behind snout above, similar to those
in Chalinura; the species also resembles Chalinura in the structure of individual
scales. Area below snout and below entire suborbital ridge scaleless, except for
some scattered scales posteriorly; this scalelessness below makes the suborbital
ridge rather conspicuous, although not actually very prominent. Rami of
lower jaw scaly below, at least throughout posterior half of their length. No
scales in gular and branchiostegal regions, or on exposed part of interoperculum.
Head externally very smooth without conspicuous ridges.
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Head Charactffrs. Snout rather small and low, but prominent; length from
orbits about 27%, median ventral length of snout from mouth about 14%, of
head. Postorbital part of head relatively very long; inclination of lower profile
of snout about 45°; in dorsal view broadly angular, the angle of convergence
about 105°. Mouth moderate. Length of upper jaw about 33% of head.
Premaxillaries extend to corner of mouth. Barbel moderate, about 20% of
head. Eyes small, lateral, circular; diameter of orbits about 20% of head,
1.2-1.3 in width of interorbital space, which is about 25% of head. Upper rim
of orbit barely showing concave curvature in dorsal view. Preopercle's posterior
free margin vertical, with a slight backward curvature toward the rounded lower
corner. Upper branchiostegal ray completely hidden. Interoperculum with
a long lamellar posterior portion extending beyond preoperculum to join with
suboperculum in forming the lower posterior margin of outer gill cover. First
gill slit about 1.5 in diameter of orbit. 10 reduced gill rakers on lower limb of
second arch.
Teeth. In lower jaw moderate, arranged in a single series. Premaxillary
dentition in two series, well separated from each other by a tootWess ribbon
between them. Teeth in outer series enlarged.
Fins. Origin of 1st dorsal and ventral fins well behind insertion of pectorals,
the ventrals slightly in advance of 1st dorsal; snout to 1st dorsal fin 20-25%
longer than head. Fins moderate. Base of 1st dorsal about 26, its height
(length of serrate spine) about 75%, of head. Origin of 2nd dorsal fin far behind origin of anal, which is far behind end of base of 1st dorsal; anterior rays of
2nd dorsal fin very small. Length of pectorals about 50-55%, length of produced ventral ray about 55-60%, of head. Distance from anterior end of
ventral fin bases to origin of anal fin very long, about 76% of length of head.
D 1• 10 V. 10 P. about 18-20

Genffral Coloration. Dark brown. Mouth, gill cavity and peritoneum black.
Size. May attain a length of over three feet.
Range. Both sides of the North Atlantic in warm waters.
CARIBURUS, new genus

Genotype Macrurus zaniophorus Vaillant, 1888: 245.
Head moderate, its length about 18-22% of total length. Branchiostegal
rays 6. Trunk moderate; distance from snout to anal fin 28-33% of total length,
less than 70% longer than head. No naked areas in thoracic or abdominal
region. Anus at origin of anal fin, without surrounding scaleless area. 8-15
pyloric caeca. Scales on body moderate or large, ctenoid, adherent. Spinules
on scales in irregular quincunx, not in hori~ontal series. Point of snout with
button-like, sculptured scute. Lower surface of snout completely scaly. Snout
short and blunt. Ridges on head inconspicuous, or moderately developed
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without modified scales. Mouth moderate, upper jaws about ~ of length of
head. Less than 15 gill rakers on lower limb of second arch. Eyes large, their
diameter about ~ of length of head, or more. Posterior part of interoperculum
exposed beyond preoperculum. Suboperculum not emarginate. Upper branchial
ray not exposed. Teeth in bands in both jaws. Dorsal spine serrate. Anterior rays of 2nd dorsal fin rudimentary, beginning far behind origin of anal fin.
Origin of anal fin in last third of distance from ventrals to end of abdominal
cavity, the distance from ventrals to anal fin being about 40-60% of length of
head. Ventral fins with about 10 rays.
It is not without hesitation that the two species, C. zaniophorus and C. mexicanus, are referred to the same genus. Neither of these two forms can be well
fitted into any of the other western Atlantic genera dealt with herein without
producing an undesirable broadening of generic definitions, which would be
contrary to one of the purposes of this investigation. On the other hand, we
also find such dissimilarities between the two species that there is considerable
temptation to separate them generically from each other, as well as from the
remaining macrourids. By so doing one would be able to sharpen the definition
of the genus Cariburus, particularly with regard to the following features shown
by the genotype, but not shown by C. mexicanus: the very long intestine (9-10
times the length of the abdominal cavity); the perpendicular free margin of the
preopercle; the thick and scaly, broadly exposed, interoperculum; the strikingly
thickened barbel.
If C. mexicanus is segregated, the characters just mentioned should be added
to the generic diagnosis of Cariburus. In C. mexicanus the intestine is of normal
length (less than 5 times length of abdominal cavity), the margin of the preopercle is quite oblique; the interoperculum is not thickened and is without
scales, although pigmented like the surrounding exposed skin, and the barbel is
thin as in other macrourids.
KEy

TO THE SPECIES OF

Cariburus

1a. Barbel very thick, fleshy. Interoperculum thick, broadly exposed beyond preoperculum, the exposed portion with scales. Preopercular margin vertical.
zaniophorus (Vaillant), below
lb. Barbel thin, filamentous. Interoperculum thin, projecting conspicuously beyond
preoperculum, but without scales on the exposed portion. Preopercular margin inclined
mexican us, n. sp., p. 62
Cariburus zaniophorus (Vaillant, 1888)

Figures 18, 9 (p. 31).
Macrurus zaniophorus Vaillant, 1888: 245, pI. XXII, figs. 4-4a; Koefoed, 1927:
86, fig. 22.
The specimen obtained by the "Atlantis" in the Gulf of Mexico agrees minutely with the descriptions and measurements of eastern Atlantic examples as given
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by Vaillant and by Koefoed, except in regard to the size of the eyes. In four
specimens examined by Koefoed, the diameter of the eyes equaled 34.6-36.5 per
cent of the length of head. In the specimen from the Gulf of Mexico the diameter of the orbit is slightly less than 30 per cent of head. The writer would have
been inclined to give this difference greater weight if it were not also for the fact
that the Gulf specimen is patently to be considered a much larger one than any
of those described by Koefoed. In the largest of the latter the head measured
only 55 mm., in our specimen its length is measured as 77 mm., or 40 per cent
more. This larger "real" size is obscured by a truncated tail and regenerated
caudal fin, but is probably enough to account for the difference in the relative
sizes of the eyes.
General Characters. Since the available specimen has obviously lost its tail
and formed a secondary false caudal fin, it is not possible to speak with exactitude about the normal proportions of the entire fish. But on the basis of general
appearance, it seems indicated that head and trunk would normally be in moderate proportion to total length, somewhat as in Coelorhynchus. Certainly a
very large head and trunk, as in Oxygadus occa, seems excluded, and an extremely
long tail (as in Coryphaenoides), reducing the relative proportions of the anterior
parts, seems equally unlikely. Distance from snout to anal fin about 1.5-1.6
times length of head. Greatest depth of body about 80% of head. 14 simple
pyloric caeca. Abdominal cavity extends beyond origin of anal fin for a distance
equal to 18-20% of head. Intestine very long, about 8-10 times length of
abdominal cavity, forming a double bach.\Vard and a double forward loop.
Body Scales. Uniform on all parts, without naked fossa below or further
modifications in other regions. About 43-45 scales in a longitudinal series from
shoulder over a distance equal to that from snout to 1st dorsal fin. Each scale
with numerous (120-160) fairly short, but quite strong, spinules arranged in
V-shaped series.
Head Scales. On all surfaces of head fairly uniform morphologically, varying
mainly as to size and arrangement; those in median dorsal region of head and
neck not uniformly graduated as to size; scales in anterior, occipital region of
nape smaller than both those behind on neck and those forward on frontal
region of the skull. Scales on dorsal surface of the snout generally not smaller
than those of interorbital region; they become smaller only toward the extreme
forward end, on the sides and on the ventral surface. Median row of scales
above snout, extending to anterior portion of interorbital space, well differentiated from the general squamation by their arrangement into a linear, but
not raised, series of scales with square exposed surfaces. Close examination
also reveals linear rows along anterior part of suborbital ridge below nasal region,
and also above nostrils, but these are not conspicuous in general appearance.
Point of snout with a small button-like shield, with faint radiating ridges. Entire lower surface of snout scaly, including median line in front. No naked
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areas above snout. Scales on cheeks rather large, the posterior scales on gill
cover not smaller than anterior scales on body between pectoral fin and lateral
line. A wide (high) area of greatly reduced scales in post-temporal region,
creating a sharp, highly arched line of demarkation from the large scales on side
of neck. Scales absent in gular and branchiostegal regions. Head without
externally conspicuous ridges. Skin on head firmly attached to outer edges or
surfaces of bones on sides of head, as well as around orbits and in median of snout
above; also, the skin is very closely applied, although not actually rigidly fixed,
to the exposed dorsal surfaces of skull itself in interorbital region and behind.
Head Characters. Snout broadly rounded in dorsal view, blunt in lateral perspective, rising at an angle of about 75° with the horizontal; dorsal profile concave above orbits, slightly convex over snout, and strongly convex over occipital
region; length about 28% of head; height of snout (ventral length) from upper
lip about 13%. Mouth moderate. Upper jaws about 31-32% of head. Premaxillaries extend to corner of mouth (corner of fleshy lips). Barbel short and
very thick, its length only about 19% of length of head. its width at base nearly
73 of its length. Eyes large, circular; diameter of orbit about 29-30% of head.
Interorbital space narrow, 1.7 in orbit, about 17% of head. Upper margins of
orbits deeply indented in the lateral outlines of top of head as viewed from above.
Preopercle's posterior free margin straight and perpendicular. Suboperculum
not emarginate. Interoperculum projects considerably beyond preoperculum
to margin of suboperculum, which it overlaps, its thick, exposed portion covered
with normal scales. Dermal edge of outer opercular cover entire and continuous
from operculum to interoperculum. About 12-13 tubercular gill rakers on
lower limb of second arch. First gill slit almost obliterated, only about 5%
of length of head.
Teeth. In jaws minute, in broad bands above and below, none enlarged.
Fins. Fairly large. Base of 1st dorsal about 28% of head, its height about
70%; origin of 1st dorsal fin far behind pectoral base; snout to 1st dorsal about
25% longer than head. First ray of 2nd dorsal far behind origin of anal fin.
Anterior rays of 2nd dorsal almost rudimentary. Origin of anal fin only slightly
behind end of base of 1st dorsal. Ventral fins directly below, or very slightly in
advance of, pectoral fin base. Distance from anterior end of ventral fin bases
to anal fin long, slightly more than half the length of head. Length of pectorals
about 65-70% of head, length of produced ventral ray about 75%.

D!. 11 V. 10 P. 22

General Coloration. Dark brown or brownish black on all parts, including
lower surface of head (lower jaws, branchiostegal membranes, integuments between rami of lower jaw, and proximal % of barbel). Oral cavity and opercular
cavity black; peritoneum dark.
Size. Probably does not exceed 18 inches in length.
Range. Eastern orth Atlantic. Gulf of Mexico. One specimen from
"Atlantis" St. 2823.
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Cariburus Dlencanus, new species

Figures 19, 9 (p. 31).

Type specimen, B.O.C. No. 2211; "Atlantis" Station 2853 Q, in the Gulf of
Mexico.
Glmeral Characters. Head and trunk moderate, distance from snout to anal
fin about 33% of total length, or 1.5-1.6 times the length of head, which is about
21-22% of total length. Greatest depth about 70-90% of head. Abdominal
cavity extends backward beyond origin of anal fin for a short distance equal to
about 17-18% of head. IntestU;e with a double backward, and single forward,
loop, only 4-5 times as long as abdominal cavity. 9-10 simple, pyloric caeca.
Body Scales. Uniform, without naked fossa below, or modifications in other
regions. About 45 scales in a longitudinal series from shoulder over a distance
equal to that from snout to 1st dorsal fin. Each scale with a moderate number
(10-15) of large strong spines in an irregular quincunx arrangement.
Head Scales. Scales on all surfaces of head normal; those in median region
along dorsal surface of head and neck uniformly graduated in size from smaller
scales anterior to orbits to somewhat larger scales before dorsal fin. Median
row of scales above snout not distinctly set off from others, even under close
examination. Point of snout with a bony shield or button with bold radiating
sculpture. Posterior scales on upper part of gill cover conspicuously smaller
than anterior scales on body above pectoral fin. Entire lower surface of snout
scaly, including median region in front; upper surface without naked areas.
Gular and branchiostegal regions without scales. Scales in post-temporal region
only moderately reduced in a narrow band above upper edge of operculum.
Skin on head firmly attached to outer edges or surfaces of bones on sides of head,
as well as around orbits and in median of snout above (anterior to orbits); but
skin is not fixed directly to the bones of skull itself in interorbital region, or on its
dorsal surface behind orbits (parietal and supraoccipital regions). Head
without any externally visible ridges above, but a well marked suborbital ridge
extends from nasal region to beyond eye without quite reaching to lower posterior corner of anterior outer edge of preoperculum.
Head Characters. Dorsal profile of head slightly concave above eyes. Snout
moderately prominent, rather blunt, rising from mouth at a general angle with
the horizontal of about 600 ; broad in dorsal view, the general angle of convergence about 1150 ; length from orbits about 30% of head, median ventral length
(height) from mouth 17-21%. Mouth moderate. Upper jaws about 31-34%
of head. Premaxillaries extend fully to corners of fleshy lips. Barbel minute
and thin, 9-10% of head. Eyes moderate, subcircular; Cliameter of orbit 2528% of head. Interorbital space wide, 1.1-1.3 in diameter of orbit, 20-25% of
head. Eyes moderately prominent in dorsal view, the upper margins of orbits
forming shallow emarginations in the lateral outlines of top of head, as viewed
from above. Preopercle's posterior free margin rises at a general angle to the
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horizontal of about 75°, with distinct backward curvature toward the broadly
rounded lower corner. Suboperculum not emarginate. Upper branchiostegal
completely hidden. Interoperculum projects conspicuously beyond lower corner of preopercle to the same vertical as lower posterior corner of subopercle.
Fleshy free margin of outer opercular cover with a slight, but distinct, fold or
indentation between subopercle and interoperc1e. Exposed part of interoperc1e
with normal pigmentation, but without scales. 8 tubercular gill rakers on lower
limb of second arch. First gill slit reduced, 5-7% of head.
Fins. Bases of pectorals slightly in advance of origin of 1st dorsal, the ventrals conspicuously behind pectorals, below, or slightly behind, origin of 1st
dorsal. Fins moderate. Base of 1st dorsal about 25%, its height about 70%,
of head; snout to 1st dorsal fin about 15% longer than head. Origin of 2nd
dorsal far behind origin of anal fin, which is considerably behind end of base of
1st dorsal. Anterior rays of 2nd dorsal minute. Distance from anterior end
of ventral fin bases to origin of anal rather long, about 45% of length of head.
Length of pectorals 42-50%, length of produced ventral ray 60-70%, of head.
D!. 11

II

I~

V. 10 P. 21

General Coloration. Slightly pinkish, quite light brown. One specimen
darker than the rest, but otherwise indistinguishable. The narrow black rim of
the orbits stands out conspicuously against the light general color. Outer
branchiostegal membrane, integument between the rami of the lower jaw, and
barbel light. Inner branchiostegal membrane, oral cavity, gill cavity and
peritoneum black.
Size. Attains a length of 2-2:Yz feet.
Range. Gulf of Mexico. "Atlantis" samples: 4 spec., at St. 2836; 1 spec., at
St. 2853 Q; 2 spec., at St. 2853 T.
Co

Genus CHALINURA Goode and Bean, 1883
Chalinura Goode and Bean, 1883: 198; 1895: 411.
Chalinurus (subgenus of Macrurus) Gunther, 1887: 144.
Chalinura (subgenus of Macrurus) Koefoed, 1927: 100.
Branchiostegal rays 6. No naked areas on abdomen. Anus at origin of anal
fin, which is in posterior third of distance from ventrals to end of abdominal
cavity. Less than 15 pyloric caeca. Scales on body moderate, rather deciduous; scales on back and nape always ctenoid, with spinules arranged in linear,
subparallel series. Spinules on scales in ventral region often reduced, sometimes
entirely absent. Tip of snout without button-like scute; lower surface of snout
without scales; a scaleless area on each side above, and immediately behind,
fronto-Iateral edge of snout. Mouth moderate to large, upper jaws 38-50% of
length of head. Less than 15 gill rakers on lower limb of second arch. Eyes
small; diameter of orbits less than 25% of length of head. Posterior part of
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interoperculum exposed beyond corner of preoperculum in the form of a thin
and narrow produced corner, which meets the lower corner of suboperculum to
form a well-marked prominence in the dermal margin of outer gill cover. Upper
branchiostegal ray not exposed. Dentition variable. Dorsal spine serrate.
Distance from anterior end of ventral fin base to anal fin 45-55% of length of
head. Ventrals with 9-11 rays, the first ray produced.
KEy

TO THE SPECIES OF

Chalinura

1a. Head compressed, interorbital width 25% of the length of head, or less.
Snout low, scarcely prominent. Mouth large, lateral, subterminal. Upper
jaws more than 40% of head. Eyes small, less than 20% of head.
simula, below
lb. Head not compressed. Interorbital width 30% of the length of head, or more.
2a. Head small. Snout prominent, pointed. Eyes moderate, 20% of length of
head, or more. Mouth moderate, upper jaws 40% of head, or less.
carapina, p. 68
2b. Head very large and broad. Snout high, nearly vertical. Eyes very small,
less than 20% of head. Mouth large, subterminal. Upper jaws more than
40% of head.
brevibarbis, p. 71
Challnura slDlula Goode and Bean, 1883

Figures 20, 9 (p. 31).

Chalinura simula Goode and Bean, 1883: 199; 1895: 412; Jordan and Evermann, 1898: 2578; 1900: fig. 910; Roule, 1919: 86; Jordan, Evermann and
Clark, 1930: 204; Schroeder, 1940: 234.
Macrurus (Chalinurus20 ) simulus Giinther, 1887: 145; Liitken, 1898: 27; Ehrenbaum, 1902: 117; Murray and Hjort, 1912: 398; Koefoed, 1927: 100.
Coryphaerwides simulus Fowler, 1936: 457.

... d'

I~ of;~0
ra!heI~

, 1!d in bl!,

tlfu~·~

rorflCf d::,

~!ely~
'ail 3S-it I

~d&tCh. [:~
FoWior [6IIl

General Characters. Head compressed, moderate, its length 19-23% of total
length. Trunk moderate, compressed, with almost flat sides, tapering very
gradually into tail; distance from snout to anal fin about 30-35% of total length,
or 1.4-1.6 times length of head. Greatest depth 65-70% of head. Abdominal
cavity extends beyond origin of anal fin for a distance equal to about 15-18% of
head. 7 thin, simple pyloric caeca, reaching a length of more than 25% of head.
Body Scales. Almost all lost, but scale-pockets and the few scales present
indicate the general features of the genus. About 16-18 scale pockets in a
longitudinal row from shoulder above abdominal cavity over a distance equal to
half the distance from snout to dorsal fin; about 23-25 over same distance along
the middle of wall of abdominal cavity. Scales on flanks, i. e., walls of abdominal cavity, reduced in size and nearly smooth (?); those on neck, on back down
to top of abdominal cavity, as well as those on entire tail, larger, with parallel
20

Also spelled Chalinura.
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or slightly diverging rows of short, few and closely-applied spinules present as
in the other species.
Head Scales. Since only a few scales remain on any of the specimens, it is
impossible to give a description of the squamation of the head. It seems quite
clear, however, that there are no scales in the entire region below the snout, or
between the lower edges of the suborbital bones and the mouth; on the other
hand, the lateral and dorsal surfaces of the head above this area, as well as
the cheeks, are generally scaly, with the exception of the paired, roughly-rectangular, lateral areas immediately behind the snout dorsally, which are apparently
scaleless also. Lower surface of lower jaw evidently without scales. Point of
snout without specially differentiated shield. Apparently only a single row of
small scales, which form the lateral edges of snout anteriorly, separate its naked
ventral surface from its naked dorsal areas, the latter being separated from each
other by a single median row. The median and lateral ridges on snout are
clearly marked, although not conspicuously raised. This also applies to the
suborbital ridge, which is clearly in evidence, but which fails to establish a
separation between a dorso-Iateral and ventro-Iateral surface. No other conspicuous ridges. Skin firmly attached along ridges just mentioned; otherwise
closely applied but not rigidly fixed.
Head Characters. Dorsal profile of head nearly straight from neck to tip of
snout. Snout rather low, scarcely prominent, rising almost vertically from
upper lip, its median height 8-11% of head; definitely broadly angular in dorsal
view rather than rounded, the anterior angle about 150°; length from orbits
about 25-27% of head. Mouth large, subterminal and lateral. Upper jaws
42-46% of head, reaching to below posterior margin of orbit. Premaxillaries
extend to corner of mouth. Barbel very thin, but fairly long, about 20-25% of
head. Eyes small, lateral, subcircular or slightly elongate; diameter of orbit
17-18% of head; upper margins of orbits not indented in latera~ outlines of top
of head in dorsal view. Interorbital width 1.2-1.4 times diameter of orbit,
21-25% of head. Posterior free margin of preopercle rises nearly perpendicularly, at a general angle of about 80° to the horizontal. Upper portion of suboperculum not emarginate. Upper branchiostegal completely hidden. Interoperculum with a narrow backward projection which extends well beyond preoperculum and joins with the somewhat produced lower corner of suboperculum
to form a prominent corner in the free margin of outer gill cover (as in brevibarbis) , which, however, remains entire, without any appearance of a free flap.
First gill slit wide, about 25% of head. About, 10 short, tubercular gill rakers
on lower limb of second arch.
Teeth. In lower jaw in single series, except at the symphysis, where 2-4 inner
teeth may occur. Teeth in upper jaw in a band, with an outer series of 16-20
conspicuously enlarged fangs.
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Fins. Pectorals conspicuously in advance of 1st dorsal fin; ventrals directly
below, or very slightly in advance of, pectorals. Origin of 2nd dorsal well behind origin of anal, which is only a short distance behind end of base of 1st
dorsal. Fins moderate to small. Base of 1st dorsal fin about 26-29%, its
height about 70%, of length of head; snout to 1st dorsal 15-20% longer than
head. Anterior rays of 2nd dorsal very small. Distance from anterior end of
ventral fin base to origin of anal rather long, 45-50% of head. Length of
pectorals 57-63%, produced ventral rays 85-105%, of head.
Dl. 10 V. 9 P. about 18
General Coloration. Specimens all faded, so external pigmentation cannot be
described. Oral cavity, gill cavity and peritoneum dark.
Size. Reaches a length of about 2Y:; feet.
Range. Both sides of North Atlantic in warm waters.
OhaUnura carapina (Goode and Bean, 1883)

Figures 21, 9 (p. 31).

Coryphaenoides carapinus Goode and Bean, 1883: 197; 1895: 404, pI. XCVII,
fig. 339; Gilnther, 1887: 138, footn.; Jordan and Evermann, 1898: 2579; 1900:
fig. 911; Jordan, Evermann and Clark, 1930: 205; Gregory, 1933: 383, fig.
262; Fowler, 1936: 1246, fig. 535; Schroeder, 1940: 235.
Macrurus carapinus Koefoed, 1927: 107.

Koefoed (1927) first recognized that this species has its place among the
members of Chalinura (treated by him as a subgenus), and the same conclusion
is arrived at by the quite different system of generic diagnosis used in the present
report. Ch. carapina differs from Coryphaenoides by all the features given in the
generic key on page 22. However, it also differs from the other two western
Atlantic species of Chalinura by the entire, typically macrouroid shape of the
head with its prominent, pointed snout and by several other features. In
spite of the diversity thus introduced in the genus by the inclusion of this species,
it remains a well defined group, particularly on the basis of squamation. Only
a very few scales are preserved on the specimens seen by the writer, but these
show quite plainly the basic features of the scales of the genotype; the spinules
occur only as closely applied points on low, parallel ridges, which represent a
degeneration of the type of scale found in Ch. brevibarbis carried one short step
further than in Ch. simula. The scales seen by the writer and herein illustrated
were taken from the lower flanks. Goode and Bean (1895: 405) probablyobtained scales from more dorsal locations and describe them as "showing several
parallel ridges composed of small spines and rather large." This description
obviously bridges the gap left in the comparison between the scales of Ch.
carapina, and those of Ch. simula shown in Fig. 9, p. 31.
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General Characters. Head relatively small, but rather broad; its length only
about 16-17% of total length of complete specimens. Trunk moderate, distance
from snout to anal fin about 26% of total length, or 1.5-1.6 times length of head.
Greatest depth about 75-80% of head, 12-13% of total length. Tail strongly
compressed. Abdominal cavity extends beyond origin of anal fin for a distance
of about 15% of head length. 9 simple, short and thick pyloric caeca.
Body Scales. Only a few scattered scales preserved in any of the specimens.
Although an actual count cannot be made, it seems indicated that there would
be normally around 30-35 scales in a longitudinal row occupying a distance
equal to that from snout to 1st dorsal fin. Scales on back and on entire tail
with diverging linear rows of small spines; scales on walls of abdominal cavity
with reduced spinous armature, many entirely smooth.
Head Scales. Due to the extensive loss of scales in all specimens examined,
it is impossible to be entirely definite in the description of the squamation of the
head. It is evident that the entire lower surface of snout anterior to the orbits
is naked, and that there is also a pair of fairly large lateral naked areas immediately behind snout above, as in Ch. brevibarbis. On the other hand, scales are
found to be present in the lower region of the area between orbit and mouth;
also on the posterior parts of the ventral surfaces of the rami of lower jaw nearly
to the middle of the length of the jaw; thus, the naked areas above and below
the mouth are entirely discontinuous, not confluent as in Ch. brevibarbis. The
median and lateral ridges of snout are sharp, and in general the head has a rather
cavernous appearance. Suborbital ridge moderately prominent. Skin attached along ridges, but not to flat surfaces of head.
Head Characters. Dorsal profile of head strongly convex over nasal region,
with a depression between orbits. Snout prominent, rather sharply pointed in
lateral view, rising from upper lip at a general angle to the horizontal of about
45 0 ; in dorsal view broadly angular, the converging lateral outlines concave, so
that the point becomes rather acute, although the general angle of convergence
(between tip of snout and lateral ethmoidal prominences) is about 1050 ; length
from orbits about 30-32%, the median ventral length of snout from mouth about
18-20%, of head. Mouth rather large. Upper jaws 38-40% of head. Premaxillaries extend very nearly to corner of mouth. Barbel small and thin,
about 12% of head. Eyes small, lateral, circular; diameter of orbits 21-23% of
head; upper margins of orbits not indented in lateral outlines of top of head in
dorsal view. Interorbital width 1.6 times diamater of orbit, 33-35% of head.
Upper posterior free margin of preopercle rises at a general angle of about 60 0 to
the horizontal; lower corner very broadly rounded and crenulate. Upper portion of suboperculum not emarginate. Upper branchiostegal completely hidden.
Interoperculum with a narrow backward projection which extends well beyond
preoperculum where it joins the produced lower corner of the suboperculum to
form a prominent corner, but not a free flap, in the free margin of outer gill cover.
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First gill slit moderate, about 20% of head. 10 tubercular gill rakers on lower
limb of second arch.
Teeth. In both jaws in bands; outer teeth in upper jaw only very slightly
enlarged or subequal with the rest.
Fins. Pectorals conspicuously in advance of 1st dorsal; ventrals slightly in
advance of pectorals; origin of 2nd dorsal well behind origin of anal fin, which
is distinctly behind end of base of 1st dorsal. Fins moderate. Base of 1st
dorsal about 25%, its height about 80%, of head; snout to 1st dorsal about
25-30% longer than head. Anterior rays of 2nd dorsal fin small. Distance
from anterior end of ventral fin base to origin of anal fin rather long, 50-53% of
head. Length of pectorals about 70%, produced ventral rays 85-90%, of head.
D •. 10 V. 11

P. about 18-19

General Coloration. All specimens faded externally. Oral cavity, gill cavity
and peritoneum black.
Size. Probably does not exceed 18 inches in length.
Range. Both sides of North and Central Atlantic.
Challnura brevtbarbi8 Goode and Bean, 1895

Figures 22, 9 (p. 31).
Chalinura brevibarbis Goode and Bean, 1895: 413; Koefoed, 1927: 105, figs. 36-37,

pI. V, fig. 10; Jordan, Evermann and Clark, 1930: 204.
The general appearance of this species is dominated by
the bulkiness of the broad and deep head, rather than by its length. Head
moderate, about 20% of total length. Trunk fairly short, distance from snout
to origin of anal fin about 1.5 times length of head, or about 30% of total length.
Tail tapering rather rapidly from the trunk. Depth of body 80% of head,
15-16% of total length. Abdominal cavity extends beyond origin of anal fin for
a distance equal to about 10-15% of head. 10 pyloric caeca (fide Koefoed,
1927: 107).
Body Scales. Nearly all lost, except in mid-dorsal region, but a couple picked
from the flanks of the abdominal cavity indicate that the scales in these areas
are much smoother than those on other parts. About 32-36 scales in a longitudinal series from shoulder over a distance equal to that from snout to 1st dorsal
fin. Dorsal scales with 30-40 rather closely applied spines arranged in extremely
regular subparallel series, appearing to the unaided eye as a very conspicuous
pattern of striations. The conspicuousness of the serial arrangement on each
scale is emphasized by the fact that the series are not in alignment from scale to
scale; thus a patchwork effect results.
Head Scales. Morphologically uniform, with only the single row forming the
lateral anterior edge of the snout differentiated from the others by form and
linear arrangement. Entire region below snout scaleless, as well as between
General Characters.
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mouth and lower edge of suborbital bones. Entire ventral surface of lower jaw
also without scales, but some uncertain markings suggest the possibility that a
short and narrow band of rudimentary scales may have been present on lateral
surface of lower jaw at corner of mouth. A pair of very wide but short naked
areas above snout, separated from each other by a tapering band of scales (not a
single linear row) in the median. Scales on head in general distributed with a
conspicuous lack of well defined patterns, which is emphasized by the resulting
irregularity in the orientation of the spiny ridges on the individual scales. The
head shows a general tendency towards a slightly cavernous appearance, although the externally conspicuous ridges are not greatly raised. The suborbital
ridge and the lateral ridges of the snout are quite conspicuous, the parietal
ridges on the postorbital part of the skull moderately so on a shrunken specimen,
but possibly not observable in fresh material. The skin does not appear to be
rigidly fixed to the bones, except at the point of the snout, although there is, of
course, a fairly close attachment along the suborbital bones. The skin in the
scale-bearing median line behind the snout above is definitely loose in relation
to the bones.
Head Characters. Dorsal profile steep at nape, flat at neck, concave above
orbits, generally rather rugged and irregular. Snout rather high, nearly vertical,
broad and blunt, its height to tip about 16% of head; in dorsal view broadly
angular, with an angle of about 135°, its width between lateral corner 27-28% of
head; length from orbit about 28% of head. Mouth large, subterminal. Upper
jaws about 44-45% of head. Premaxillary extends to corner of mouth. Barbel
small and thin, 8-10% of head. Eyes small, circular, lateral; diameter of orbit
about 16% of head, its upper rim forming only a very shallow emargination in
the lateral outline of top of head in dorsal view. Interorbital width very great,
about 30--32% of head, nearly twice the diameter of orbit. Posterior free margin
of preopercle rises at a general angle of about 65° to the horizontal. Upper
portion of suboperculum not emarginate. Upper branchiostegal completely
hidden. Interoperculum with a narrow backward projection, which extends
well beyond preoperculum to join with a narrow downward and backward extension of suboperculum to form a prominent corner in the free margin of outer gill
cover, which, however, remains entire. First gill slit strongly restricted, only
about 16% of head. 10 ridge-like gill rakers on lower limb of second arch.
Teeth. In lower jaw in a single series, moderate; upper jaw with a scattered
band of small teeth and a wide-set outer row of enlarged fangs.
Fins. 1st dorsal fin well behind, ventral fins slightly in advance of, pectorals;
origin of 2nd dorsal only a relatively short distance behind origin of anal
fin, which is a slightly greater distance behind end of base of 1st dorsal. Fins
moderate to small. 1st dorsal base about 25%, its height about 60--65%, of
head; distance from snout to 1st dorsal 10--15% longer than head. Anterior
rays in 2nd dorsal relatively well developed, small, but not minute or rudimen-
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tary. Distance from anterior end of ventral fin base to origin of anal long,
50-55% of head. Length of pectorals about 55%, produced ventral rays about
75-80%, of head.
D 1• 9 V. 9 P. 19-20

General Coloration. Indeterminable on the available specimen.
lips, oral and branchial cavities, and peritoneum dark.
Size. Less than two feet in length.
Range. Both sides of North Atlantic.

Edges of

Genus CORYPHAENOIDES Gunnerus, 1765

Coryphaenoides Gunnerus, 1765: 50.
Head compressed, deep. Branchiostegal rays 6. Trunk very short; distance
from snout to origin of anal fin less than 40% longer than head. Tail very long,
75-80% of total length. Anus at origin of anal fin, without surrounding naked
area, or scaleless areas preceding it in the mid-ventral. Pyloric caeca fairly
numerous, about 30 or more. Scales on body moderate or small, with long
spinules in diffuse arrangement. Scales on head uniform, covering all parts,
including ventral surface of snout; no modified series or naked areas anywhere.
Snout very high, moderately prominent, with a button-like sculptured shield
at tip. No externally visible ridges on head. Mouth fairly large. About 15 or
fewer gill rakers on lower limb of second arch; all small, tubercular. Eyes large,
lateral. Preopercular margin oblique. Suboperculum not emarginate. Interoperculum projects far beyond preoperculum which is enclosed in a free, fleshy
flap. Teeth in bands in both jaws. Dorsal spine serrate. Anterior rays of
2nd dorsal fin reduced. Origin of anal fin advanced, far forward of origin of
2nd dorsal, barely behind base of 1st dorsal fin. Origin of anal fin approximately
at, or before, middle of distance from ventrals to end of abdominal cavity.
Distance from ventrals to anal fin about U of length of head or less. 8 ventral
rays, the outer one greatly produced.
Coryphaenoides rupestris Gunnerus, 1765

Figures 23, 24.

Coryphaenoides rupestris Gunnerus, 1765: 50, pI. III, fig. 1; Collett, 1875: 131;
1880: 70; 1885: 95; Winther, 1880: 36; Day, 1880: 335, pI. XCIII; Jordan and
Gilbert, 1882: 812; Goode and Bean, 1883: 197; 1895: 402; Storm, 1884: 37;
Lilljeborg, 1891: 259; Jordan and Evermann, 1898: 2579; Gilbert and Hubbs,
1916: 143; Johnsen, 1921: 48; Farran, 1924: 99, fig. 2, pI. VII, fig. 1; Jordan,
Evermann and Clark, 1930: 205; deBuen, 1935: 72; Vladykov and McKenzie,
1935: 66.
21

21 The writer has followed Lilljeborg (1891) entirely in regard to earlier Scandinavian references and synonymies.
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Coryphaena ropestTis Milller, 1776: 43.
lIfacrurus (Coryphaenoides) ropestTis Gunther, 1887: 138; Lutken, 1898: 24;

n; ,

Brauer, 1906: 392; Murray and Hjort, 1912: 397; Koefoed, 1927: 91, figs.
25,26.
MacruT'l.t.S ropestTis Holt and Calderwood, 1895: 455, pI. XLIII, fig. 2 & text
fig.; Smitt; 1893: XXVII A, fig. 2; 1895: 590; KoeWer, 1896: 494; Collett,
1896: 69; Ehrenbaum, 1902: 116; Holt and Byrne, 1910: 5; Schnakenbeck,
1926: XII, 58, fig. 21; 1931: impress. 4404, 3-31, fig.
Macrourus Stroemii 21 • Reinhardt, 1832: XIX; Sundevall, 1842: 11; Kr¢yer,
1845: pI. 11.
Lepidoleprus norvegicus Nilsson, 1832: 51.
M acrourus norvegicus Nilsson, 1855: 600.
Coryphaenoides norvegicus Gunther, 1862: 396; 1874: 139; Lutken, 1872-73: 5.
Head moderate to small, its length probably only about
total length of a complete specimen. Trunk very short, tapering very
gradually into the strongly compressed tail; distance from snout to anal fin
probably about ~-75 of total length, 30--40% longer than head. Greatest
depth about 80-85% of head. Head and trunk deep and compressed, with
almost flat sides. Abdominal cavity, which is broadly rounded posteriorly in
lateral view, extends to a vertical 20% of length of head beyond origin of anal
fin. About 31 long, slender, simple pyloric caeca, ~-~ as long as head.
Body Scales. Uniform, without naked fossa below, or modifications in other
regions. About 46--47 scales in a longitudinal series from shoulder over a distance equal to distance from snout to origin of 1st dorsal fin. Each scale with
about 70-100 long, thin, erect spinules giving the outer surface a hairy texture.
Head Scales. On all surfaces morphologically uniform, without differentiation by arrangement into linear rows or other definite patterns, varying only as
to size. Scales in median dorsal region of head and neck not uniformly graduated; those on neck decrease to a quite small size at occipital end of nape,
those on head increase again very rapidly to a size, between posterior orbits,
which is greater than that of any other dorsal scales anterior to dorsal fin; above
middle of orbits there is again a rapid decrease in size to a uniform small squamation which extends without further change to tip of snout, around its sides,
and backwards below orbits, where the increase towards the larger scales on
cheeks is very gradual. Although the changes in the size of scales on the dorsal
surface are very rapid, they do not lead to the development of definite lines of
demarkation between areas of different sized squamation. Scales on posterior,
upper parts of gill cover only slightly smaller than anterior scales on body between pectorals and lateral line. Conspicuously reduced scales in post-temporal
region; only in a narrow band along upper edge of gill cover. Squamation of
entire snout uniform and uninterrupted by naked areas either in the median
21. Also spelled M aCntrWl stromii.
General Characters.

1/6 of

76

Bulletin of the Bingham Oceanographic Collection

[X: 1

J~
~Ol

1946]

Parr: Macrouridae of Western North Atlantic

77

below, or on sides above. Lower jaw densely scaly, but gular and branchiostegal
region entirely free from scales. Point of snout with a small button-shaped
plate with radiating ridges. Head is of a very smooth general form, without
externally visible ridges in any region. Skin on head loose and unattached to
the skeleton on entire dorsal surface of skull; generally free or only quite loosely
connected with the bones on sides of head. Only definite and conspicuous point
of attachment is provided by the bony button at tip of snout.
Head Characters. Dorsal profile arched, with increasing convexity towards
snout, and without evident concavity over eyes. Snout very high, moderately
prominent, rounded triangularly in lateral view, its ventral profile rising from
mouth at an angle of about 60° to the horizontal; length from orbits about 25 22-

Figure 24.-Enlarged drawings ot scales trom Ilanks ot: (13) Corl/phaenoides rupestris; (14)
Trachonurus sulcatu.s; (15) OXl/oadus occa; (16) Coelorhl/nchus carminatus; (17) C. caribbaeus;
(18) Hl/menocephalus ca~emosus.

30%, height above mouth (to point of snout) about 25%, of head. Mouth
relatively large. Upper jaws about 40% of head. Premaxillaries extend to
corner of lips. Barbel almost rudimentary, less than 5% of head. Eyes rather
large. Orbits ovate, with the broader portion above; entirely lateral, their
upper margins not indented in the outlines of head in dorsal view; lower anterior
rim approximately parallel with ventral profile of snout; longest horizontal
diameter of orbit about 27-31 %, longest subvertical diameter noticeably greater,
about 31-33%, of head. Interorbital width 36-40% of head, 1.3-1.4 times
22 Farran (1924: 100) gives measurements of his largest specimen indicating a length
of snout of only 19% of the length of head, while the proportions of his smaller
specimen agree with the material seen by the writer. The figure for the larger
specimen is probably due to accidental distortion. Accidental compression of the
snout is also suggested in Farran's figure.

•
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horizontal diameter of orbit. Preopercle's posterior free margin rises at a general
angle to the horizontal of about 50-55°, with a very broadly rounded lower
posterior corner. Upper portion of suboperculum not emarginate. Upper
branchiostegal ray completely hidden. Interoperculum projects far beyond
preoperculum and also well beyond the lower corner of suboperculum, forming a
free flap separated from the fleshy margin of suboperculum by a sharp fold and
indentation. Interopercular flap with normal external pigmentation, but without scales. First gill slit about 10-15% of head. About 15 reduced gill rakers
in the form of transverse ridges on lower limb of second arch.
Teeth. In bands in both jaws. Outer teeth in upper jaw slightly enlarged.
Fins. Origin of 1st dorsal, pectorals, and ventral fins in a straight line, with
dorsal slightly in advance of, and ventrals slightly behind, pectorals. Fins
moderate. 1st dorsal base about 27-28% of head, its height about 70% of head
or more i snout to 1st dorsal fin less than 10% longer than head. Origin of
2nd dorsal far behind origin of anal fin, which is only slightly behind end of 1st
dorsal fin base. Anterior rays of 2nd dorsal minute. Distance from anterior
end of ventral fin base to origin of anal very short, about 18% of head. Length
of pectorals about 60%, produced ventral ray about 80-85%, of head.
Dl. 11-12 V.8 P. 16-18
General Coloration. A rather clear medium brown. Orbital rims, oral
cavity, branchial cavity, and peritoneum dark. Gular and lower branchiostegal region with streaks of the normal brown body pigmentation along exposed
folds. Outer branchiostegal membrane generally light, except for a dark area
below the pectoral fin base.
Size. Reaches a length of over three feet.
Range. A northern species occurring on both sides of the Atlantic southward
to the Bay of Biscay in the east and to Cape Hatteras along the American coast.
Mostly in deep water (400-1200 fathoms) where it is quite common within its
range, although recorded off Newfoundland at least once above 100 fathoms.
Genus TRAOBONURUS (Giinther, 1887)

Trachonurus (subgenus of Macrurus) Giinther, 1887: 124 (in key to subgenera).

Head without externally visible ridges. Branchiostegal rays 7. Tail very
long, about ~ of total length. No lense-shaped luminous organs. Anus far
in advance of anal fin, surrounded by a wide scaleless area which extends forward to bases of ventrals. Less than 20 (11) pyloric caeca. Scales small,
uniform, imperfectly imbricated, each with a moderate number of long, erect
spinules which lend a furry texture to skin. No enlarged scales along 2nd
dorsal. Squamation covers all surfaces of head above mouth, including entire
length of interoperculum, which is exposed along its lower margin and over a
considerable distance posteriorly. Scales also present in converging ventral
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rows on gular membrane between hyoid arches. Snout moderately prominent,
blunt. Mouth moderate. First gill slit restricted. Less than 15 gill rakers on
lower limb of second arch. Eyes moderate. Teeth in both jaws in villiform
bands, with outer series of enlarged teeth in upper jaw. Dorsal spine smooth.
Anterior rays of 2nd dorsal fin rudimentary. Origin of anal fin well forward
below abdominal cavity, approximately midway between ventrals and end of
abdominal cavity. Distance from anterior end of ventral fin bases to anal fin
about 25-35% of length of head. Paired fins very small, their lengths much
less than ~ length of head.
Contains only one small, black-colored species from the Atlantic.

. . : ...!i:

Trachonurus sulcatus (Goode and Bean, 1886)

Figures 25, 24 (p. 77).
Coryphaenoides sulcatus Goode and Bean, 1886a: 596; 1895: 403, 533.
Macrurus (Malacocephalus) sulcatus Gunther, 1887: 149.
Trachonurus sulcatus Goode and Bean, 1895: 410, pI. XCVIII, fig. 343; Jordan
and Evermann, 1898: 2591; Jordan, Evermann and Clark, 1930: 207.
Coryphaenoides aspeTrimus Vaillant, 1888: 229, pI. XVIII, figs. 2-2b.
Trachonurus asperrimus Roule 1919, p. 82, pI. III, fig. 2, 2a.
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While the measurements of the type specimen of T. sulcatus show some slight
differences from those of the eastern specimens described by Vaillant and by
Roule under the name of asperrimus, the proportions of the second western
Atlantic specimen23 in the U. S. National Museum obliterates the distinction
between the eastern and western representatives; therefore aspernmus may be
regarded as a synonym of sulcatus.
General Characters. Head small; length about 13-14% of total length of complete specimen. Trunk small; distance from snout to anal fin 1.5-1.6 times
length of head, about 22% of total length. Tail long, slender, filamentous.
Greatest depth about 70-80% of head. Abdominal cavity extends beyond
origin of anal fin for a distance equal to about 30% of length of head. A naked
area extends from posterior end of ventral fin bases to origin of anal fin, with a
wide expansion surrounding the vent, which is situated about midway in the
naked area just defined. 11 simple pyloric caeca.
Body Scales. Small, firmly adherent, uniform on all parts, incompletely
imbricated (with only slight overlappings); about 20 scales in a longitudinal
series from shoulder over a distance equal to about half the distance from snout
to dorsal fin. Each scale with a small number (5-10) of long erect spines, which
give the skin a furry appearance.
23 Goode and Bean's statement about the bad mutilation of the second specimen
evidently refers to the fact that the head is virtually severed from the body. The
head itself, however, is undamaged, and its proportions easily measured.
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Head Scales. Uniformly covered with dense spinigerous squamation, which
extends uninterrupted from dorsal surface of snout down over ventral surface to
edge of skinfold surrounding mouth. Uniform squamation also covers entire
cheeks and gill cover, including posterior exposed corner and inferior exposed
zone of interoperculum, and extends forward over entire ventral surfaces of rami
of lower jaw. A Y-shaped pair of converging ribbons of squamation also occur
in gular region inside of hyoid bones. Point of snout without modified scale
or scute.
Head Characters. Dorsal profile of head smooth. Snout steep, slightly
prominent, rather bluntly rounded, its lower profile rising from mouth at a
general angle to the horizontal of about 60-70°; length from orbits about 26%,
median ventral length of snout from mouth about 14-15%, of head. Mouth
moderate. Upper jaw 30-35% of head. Premaxillaries extend to corner of
mouth. Barbel moderate, about 15% of head. Eyes moderate, lateral, circular; diameter of orbit about 28-30% of head; upper rims of orbits form straight
lateral edges of top of skull in dorsal view. Interorbital width about equal to
diameter of orbit. Posterior free margin of preoperculum forms an almost continuous curve from its anterior lower end behind corner of lower jaw to its upper
end between orbit and top of gill slit; general orientation of posterior part of this
curve is almost perpendicular or slightly inclined upward and backward. Suboperculum not deeply emarginate. Upper branchiostegal ray completely hidden. Interoperculum relatively very large, exposed behind the operculum
posteriorly, as well as below operculum throughout its entire length. First gill
slit restricted, its length 12-15% of length of head. About 7 tubercular gill
rakers on lower limb of second arch.
Teeth. In both jaws in bands, with an outer series of about 12 enlarged,
close-set teeth in upper jaw.
Fins. Origin of ventral fins distinctly behind origin of 1st dorsal which in
turn is distinctly behind the insertion of pectorals. Fins small. 1st dorsal base
about 18%, its height about 50-60%, of head; snout to 1st dorsal fin about
10% more than length of head. Anterior rays of 2nd dorsal fin small. Distance from origin of ventral fins to origin of anal very short, about 28-30% of
head. Length of pectorals about 35%, ventrals about 25%, of head. Outer
ventral ray not produced.

D).9 V.7 P. 16-18
General Coloration. Dark brownish black both externally and internally.
Size. Less than 18 inches long.
Range. Both sides of North Atlantic.
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Genus COELORHYNCHUS Giorna, 1803, sensu stricto
Coelorhynchus Giorna, 1803: 179.

Head and trunk moderate in proportion to total length. Branchiostegal rays
6. Trunk moderate in proportion to head; distance from snout to anal fin
only about 1~ times length of head, or less. Tail moderate, 60-70% of total
length. Anus at origin of anal, without surrounding scaleless area. A separate
depressed area of black scaleless skin (scaleless "fossa") in thoracic region,
between, or anterior to, bases of ventral fins. Pyloric caeca in moderate numbers (10-20). Scales on body moderate or large, each armed with a number of
moderate or long, slender, subequal spines not arranged in linear series, but in
quincunx or irregular patterns. Head with strong ridges armed with modified,
fixed scales. Dorso-lateral surface of head separated from ventral surface by a
prominent, rigid, suborbital ridge which extends to preoperculum. Snout produced, with a scute at tip consisting of one median portion and a pair of lateral
wings. Mouth small, inferior. Less than 15 gill rakers on lower limb of second
arch. Posterior margin of preopercle oblique. Lower corner of subopercle
rounded, not produced. Interopercle reduced and completely hidden behind
preopercle. Upper branchiostegal ray exposed in the broad emargination of
the posterior outline of subopercle, the exposed part of ray usually conspicuously
broadened. Teeth in bands in both jaws. Dorsal spine smooth. Origin of
2nd dorsal behind origin of anal fin. Origin of anal fin in middle third of distance from ventrals to end of abdominal cavity, the distance from anterior end
of ventral fin ba es to anal origin being about }-3-;4 of length of head. Ventrals
normally with only 7 rays.
KEy

TO THE SPECIES OF
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Coelorhynchus

1a. Snout sharply pointed, its tip simple, its lateral areas translucent in dorsal or
ventral view. Distance from base of outer ventral rays to anal fin short, about
% of length of head. Scaleless spot between ventrals diamond-shaped.
caribbaeus, below
lb. Snout prominent, but blunt, with a 3-pronged, spiny scute at the tip and without
translucent areas. Distance from base of outer ventral rays to anal fin longer,
about }-3 of length of head. Scaleless area between ventrais Ianceolate.
carminatus, p. 85
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Coelorhynchu8 carlbbaeu8 (Goode and Bean, 1886)

Figures 26, 24 (p. 77).
2

Macrurus caribbaeus ' Goode and Bean, 1886a: 594; Giinther, 1887: 124, ftn. 3;

Agassiz, 1880: fig. 202.
Coelorhynchus caribbaeus Jordan and Evermann, 1898: 2589; 1900: fig. 915;

Goode and Bean, 1895: 401, fig. 338; Gilbert and Hubbs, 1920: 426 (in key);
Jordan, Evermann and Clark, 1930: 207.
.. Also spelled carribaeus.
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General Characters. Head moderate; length about 22-24% of total length.
Trunk moderate, distance from snout to anal fin normally about 30% of total
length, or 135-140% of length of head. Truncated tails with regenerated
"caudal" fins seem fairly common; two examples are illustrated in Fig. 26. In
such specimens the proportions in relation to total length are of course greatly
distorted. Greatest depth of body 60-65% of head. Abdominal cavity extends only slightly beyond origin of anal fin, for a distance equal to 9-10% of
length of head. The naked black fossa is diamond (lozenge) shaped, its width
%-~ of its length, which is about 10-12% of length of head; its posterior half
situated between bases of ventrals with the anterior half extending forward
under throat. 15 simple pyloric caeca.
Body Scales. Moderate, about 40 in a longitudinal series over a distance
equal to that from snout to 1st dorsal fin. Each scale with about 30 moderate
spines, without conspicuous arrangement in any regular pattern.
Head Scales. Dorsal surface of snout with a quite large, oblong, naked area on
each side immediately behind tip. Squamation along rim of orbit interrupted
between eye and nostril, leaving the edge of orbit soft in this area. Ridges on
head moderate, their scales not keeled, but profusely spiny and fairly distinctly
set off from the other scales. Median rostral ridge, which extends slightly beyond anterior margins of orbits, becomes more conspicuous than in the other
species, due to semi-transparency of snout, against which the ridge stands out
as a dark bar. The paired frontal ridges on top of head divide towards the
posterior end of skull, forming one pair of edges which converge to a point at
nape of neck and an outer pair which diverge toward sides of neck. The lower
surfaces of snout, cheeks and lower jaw entirely covered by scales, except for a
narrow, lanceolate naked area extending in the median from below tip of snout
to mouth. Posterior scales below suborbital ridge of normal size, anterior
scales below snout minute. Scales on posterior dorsal surface of skull in posttemporal region, and on gill cover, generally as large as, or larger than, anterior
scales on body. Even the most posterior scales in post-temporal region only
slightly smaller than anterior scales on body. Scute at tip of snout arrowshaped, with median portion produced and lateral wings receding.
Head Characters. Dorsal profile concave anterior to eyes, nearly straight from
eye to 1st dorsal fin. Snout prominent and pointed; its ventral length about
33%, its length from orbit about 38%, of length of head; width at anterior margin
of orbits equals % of its length; its lateral edges rather gracefully arched in dorsal
view, converging anteriorly at an angle of about 75°; tip of snout simple, projecting beyond the point of convergence of lateral outlines; lower profile concave
anteriorly, convex towards upper lip. Mouth very small; length of upper jaws
about 25-28% of length of head. Premaxillaries reaching to corner of mouth.
Barbel small and thin, about 12% of head. Eyes moderate, somewhat elliptical;
vertical diameter of orbit equals about % of its horizontal diameter, which is
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Figure 26.-Coelorhllnchus caribbaeus Goode and Bean, with ventral view of anal region. Truncated tails of other specImens with false caudals (above and below) placed at proper distances from snout of fully drawn specimen to indicate full length
of specimens with mutilated tails.
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about 28-30% of head. Interorbital width % of horizontal diameter of eye, or
18% of length of head. Posterior free margin of preopercle, which slopes at an
angle of about 70°, is almost straight, without conspicuous backward (concave)
curvature toward its posterior corner. Lower wing of subopercle broad, laminar,
forming a rounded curve parallel with lower corner of preopercle beyond free
margin of latter. Upper branchiostegal ray visible in emargination between
upper and lower wing of subopercle. Membranous margin of outer gill cover
entire. First gill slit 15-20% of head. 9 short, tubercular gill rakers on lower
limb of second arch.
Fins. Bases of pectorals barely in advance of origins of dorsal and ventral
fins, which are approximately in the same vertical. Fins moderate. Base of
1st dorsal about 20-23%, its height about 40%, of head, or more; snout to 1st
dorsal fin about 10% longer than head. Origin of 2nd dorsal a considerable
distance behind origin of anal, which is approximately opposite the end of the
base of 1st dorsal. Distance from anterior end of base of ventral fin to anal
fin short, about 26% of length of head. Produced ventral ray about 50% of
head, pectorals slightly longer.
D j • 11 V. 7 P. about 15
General Coloration. Light to dark brownish grey. A black streak in and
above axis of pectoral fins. Branchiostegal membrane and lower surface of
head, including integument between rami of lower jaw, brownish black. Barbel
white. Oral cavity light. Gill cavity and peritoneum dark.
Size. Less than 18 inches long.
Range. West Indian region. Gulf of Mexico. "Atlantis" samples: 1 spec.
at St. 2815; 5 spec. at St. 2831; 4 spec. at St. 2853F.
Coelorhynchu8 carDlinatu8 (Goode, 1881)

Figures 27, 24

(p.

77).

Macrurus carminatus Goode, 1881: 346; Goode and Bean, 1883: 196.
Macrurus (Coelorhynchus) carminatus Gunther, 1887: 129, pI. L, fig. B.
Coelorhynchus carminatus Goode and Bean, 1895: 398, fig. 336; Jordan and
Evermann, 1898: 2588; 1900: fig. 914; Bigelow and Welsh, 1925: 471, fig. 237;
Jordan, Evermann and Clark, 1930: 207; Schroeder, 1931: 45; Hildebrand,
in Longley and Hildebrand, 1941: 33.
General Characters. Head moderate; length about 23% of total length.
Trunk moderate; distance from snout to anal fin normally about 35-36% of
total length, or 150-155% of head. Greatest depth about 1.5-1.7 in head, 15%
of total length. Naked black fossa lanceolate, its greatest width (which occurs
in its anterior half) only about % of its length, which is only about 16% of
length of head. Abdominal cavity extends beyond origin of anal fin for a distance equal to 16% of length of head. 18-20 short, simple pyloric caeca.
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Body Scales. Rather large, only about 30 in a longitudinal series over a distance equal to that from snout to 1st dorsal fin. Each scale with about 30
moderate spines in parallel V-shaped rows. 25
Head Scales. No naked areas on head above suborbital ridge. Rim of orbit
with continuous series of fixed scales; also between nostril and eye. Rostral
areas corresponding to naked areas in C. caribbaeus covered with minute spiny
scales. Ridges on top of head scarcely elevated at all, but recognizable by the
accompanying rows of fixed scales, which are diffusely spiny without keels.
Frontal ridges (or rows) divide towards nape of neck to form a pair of inner
converging lines and a pair of outer diverging lines, as in C. caribbaeus. Lower
surfaces of snout, cheeks and lower jaw entirely covered by scales, except in a
narrow lanceolate median area between tip of snout and mouth. Scales on
lower surfaces are of normal size posteriorly, becoming minute anteriorly below
snout. Only most posterior scales in post-temporal region conspicuously reduced. Other post-temporal scales, as well as scales on gill cover and on dorsal
surface of head, are of nearly the same size as anterior scales on neck and body.
Head Characters. Dorsal profile of head almost straight, with concavity
above snout scarcely perceptible. Snout prominent, but relatively blunt;
length from orbit about 32-33% of head; ventral length 26-27% of head, conspicuously shorter than length from orbit; width at anterior margins of orbits
about 1.2 times its length; snout's lateral edges converging anteriorly at an angle
of about 105° and strongly curved around the lateral ethmoids before region
of nostrils; lateral wing of scute at tip of snout extended forward to form, together with the median portion, a characteristic 3-pronged bone armed with
small spines on all 3 prongs; ventral surface of snout convex, both in longitudinal
profile and in cross-section. Mouth moderate, upper jaws (to end of maxillary)
about 30% of head. Premaxillaries very short, leaving part of upper margin of
mouth, between premaxillary and end of maxillary, to be formed by a fleshy
lip alone. Barbel very small and thin, 10-12% of head. Eyes moderate,
somewhat elliptical; vertical diameter of orbit equals about % of its horizontal
diameter, which equals about 31% of length of head. Interorbital width about
% of horizontal diameter of orbit, or about 21 % of head. Posterior free margin
of preopercle is only slightly concave and rises at an angle of about 75°. Lower
wing of subopercle broad and laminar, forming a rounded curve parallel with
lower corner of preopercle beyond free margin of latter. Subopercle deeply
emarginate, with upper, greatly broadened branchiostegal filling the region
21 Disregarding the V-shaped rows one might describe the relative positions of the
individual spines as forming a very irregular quincunx pattern. But in the writer's
opinion, the quincunx order is only useful and significant when developed in a very
regular form. When the term is applied to the less clearly defined indications of
quincunx arrangement, it merely becomes another way of stating that the spines do
not form linear series in the perspective considered.
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between upper and lower subopercular wing. Length of first gill slit about half
of horizontal diameter of orbit. 9 short, tubercular gill rakers on lower limb
of second arch.
Teeth. In both jaws in villiform bands.
Fins. Origin of dorsal slightly behind, origin of ventrals considerably behind, bases of pectorals. Fins moderate. Base of 1st dorsal about 21%, its
height about 55-60%, of head; snout to 1st dorsal fin about 10% longer than
head. Distance from ventrals to anal fin moderate, about 32-33% of length of
head. Origin of anal fin about midway between verticals from end of 1st, and
from the beginning of 2nd, dorsal fin. Produced ventral ray slightly less,
pectoral fin slightly more, than half the length of head.
D 1• 10 V.7 P. about 17-18
General Coloration. Dark brownish grey. Pectoral axil, branchiostegal
membrane and entire ventral surface of head brownish black. Oral cavity, as
well as gill cavity and peritoneum, black.
Size. Probably does not exceed 18 inches in length.
Range. Tropical and temperate western North Atlantic, Caribbean, Gulf of
Mexico. "Atlantis" samples: 4 spec. at St. 2815; 9 spec. at St. 2817; 3 spec. at
St. 2853S.
Genus OXYGADUS (Gilbert and Hubbs, 1920)
Oxygadus (subgenus of Coelorhynchus) Gilbert and Hubbs, 1920: 431 (in key),

515.
Head large. Branchiostegal rays 6. Trunk large, but moderate in proportion to head; distance from snout to anal fin only about 1~ times length of head,
or less. Tail short, less than 60% of total length. No lens-shaped bodies in
mid-ventral line. No scaleless areas along abdomen or thorax. Anus at origin
of anal fin. Pyloric caeca in moderate numbers (1(}-20). Scales on body
moderate or large. Spines on scales strong, connected in series by high crests
running between their basal portions, so that only their distal points are free.
Median series and crest enlarged. Pointed scute at tip of snout; the snout very
long and pointed. Dorso-lateral surface of head separated from ventral surface
by a prominent suborbital ridge which extends to preoperculum. Ridges on
head strong, armed with conspicuously strengthened and modified scales. Less
than 15 gill rakers on lower limb of second arch. Posterior margin of preoperc1e
oblique. Lower limb of suboperc1e produced into a conspicuous free flap.
Interoperc1e completely hidden behind preoperc1e. Upper branchiostegal exposed in emargination of subopercle, but not conspicuously broadened. Teeth
in bands in both jaws. Dorsal spine smooth. Origin of 2nd dorsal approximately above, or anterior to, origin of anal fin. Origin of anal fin about midway
between ventrals and end of abdominal cavity, the distance from ventrals to
anal less than half length of head. Ventral usually with only 7 rays.
Only one species in the western Atlantic.
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(Goode and Bean, 1886)
Figures 28, 24 (p. 77).

OXYCadU8 occa

Macrurus occa Goode and Bean, 1886a: 595.
Coelorhynchus occa Goode and Bean, 1895: 400, figs. 332, 333, 337; Jordan and

Evermann, 1898: 2588; 1900: fig. 913; Bean, 1913: 122; Jordan, Evermann
and Clark, 1930: 207.
Coelorhynchus (Oxygadus) occa Gilbert and Hubbs, 1920: 432 (in key), 515.
General Characters. Although there is no certainty that some slight regeneration at the tip of the tail may not have occurred in all specimens examined, it is
evident that the species is characterized by relatively large heads (30-31 % of the
measured total lengths) and trunks (distance from snout to anal fin equal to
about 43-45%) and short tails. Greatest depth 40-55% of head. Abdominal
cavity extends beyond origin of anal fin for a distance equal to about 14-15%
of length of head. 11 long, simple pyloric caeca reaching a length exceeding
25% of length of head.
Body Scales. Rather large, about 30-32 over a distance equal to that from
snout to 1st dorsal fin, in a longitudinal series from shoulder. Squamation on
body uniform, without naked fossa below, or modifications in other regions.
Each scale with a moderate number of strong spines (12-18) arranged, and
united, in series by high crests uniting their basal portions so that only their
distal points are free. Among these series the median crest, with its spines, is
enlarged and conspicuously dominant in the appearance of all scales. Also, on
most scales there is an additional pair of enlarged crests arranged symmetrically
above and below the middle series. Between these major crests a number of
smaller spines occur, commonly associated with the root-like branches which
divide from the main crests in the anterior region of the exposed part of the scale.
Head Scales. Entire dorsal surface of head covered by scales, without naked
ostral areas. Anterior rim of orbit behind nasal area with uninterrupted
series of scales. Median rostral ridge low and inconspicuous, ending between
anterior ends of orbits, its scales fixed, but not keeled. All other ridges, including the entire subopercular ridge, strongly armed with fixed scales, each with a
prominent, spiny keel. Tip of snout formed by a sharply-pointed, laterallybarbed, bony scute. Paired frontal ridges on top of head diverge slightly toward
the nape of neck, without bifurcating; a rudimentary, separate median ridge
formed by a single keeled scale often occurs between them at posterior end of
skull. The supraorbital ridge continues in a straight line to top of shoulder.
Lower surface of snout and of entire head is naked. In the larger specimens
there are a number of irregularly-scattered, minute dermal flaps, which appear
as small warts. These are scarcely perceptible in smaller examples. Squamation on dorsal surface of head merges with squamation of neck without abrupt
change in size and arrangement at nape. Scales in post-temporal region and on
gill cover not conspicuously smaller than anterior scales on neck and body.
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Head Characters. Dorsal profile of snout as well as entire head nearly straight.
Snout extremely prominent and sharply pointed; its length from orbits equals
about 50% of total length of head in smaller specimens (heads 70-80 mm. long),
slightly less than 40-45% in larger ones (heads more than 110 mm.); median
ventral distance from point of snout to mouth is only slightly ress than distance
to orbits, or 40-46% of head; width of snout at anterior margin of orbits about
% of its length. Lateral edges of snout, in dorsal view, converging as almost
straight lines from the posterior end of subopercular ridge to the point of snout;
general angle between the two sides only about 45°, the outlines being only
slightly and inconspicuously arched in front (angle of convergence increased to
about 50-55°); ventral surface of snout flat transversely and almost straight in
lateral profile. Mouth very small; length of upper jaws about 25% of length of
head. Premaxillaries very short, not reaching nearly to corner of mouth.
Barbel small and thin, 5-7% of head. Eyes elliptical; vertical diameter of
orbits only about 2.3 of their horizontal diameter, which is 22-24% of length of
head. Interorbital width equal to horizontal diameter of eye, or 23% of head.
Preopercular margin slopes at an angle of about 60°. Lower wing of subopercle
narrow and produced into a conspicuous free flap, with the normal pigmentation
of the outer skin extending downward and backward from posterior corner of
preopercle, reaching across branchiostegal rays. Upper branchiostegal ray
visible in emargination of subopercle, but not greatly broadened. 7-8 short,
tubercular gill rakers on lower limb of second arch. First gill slit very restricted.
Teeth. In villiform bands in both jaws.
Fins. Origin of 1st dorsal fin slightly behind bases of pectorals, the bases of
ventrals about same distance behind origin of 1st dorsal, and conspicuously behind pectorals. Fins small. The base of 1st dorsal about 10-16% of length of
head, its height about 25-30%; snout to 1st dorsal fin about 5% longer than
head. Origin of 2nd dorsal above, or slightly anterior to, origin of anal fin.
Distance from ventrals to anal varies from about 30% of head in smaller specimens to nearly 40% of head in larger ones; snout to anal fin 40-50% longer than
head. Pectoral length about 30% of head in smaller specimens, 40% of head in
larger ones; produced ventral ray about 30-35% of head.
Dl. 9 V. 7 P. 17-18

General Coloration. All specimens seen by the writer are obviously faded,
but all the evidence points to a very light external pigmentation and to a light
oral cavity, but to a black gill cavity and peritoneum.
Size. Reaches a length of 172-2 feet.
Range. Gulf of Mexico.
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"ATLANTIS" STATION DATA
Station
2815.

III/21/37. 29° 07' N., 88° 16' W.; Blake trawl; depth 285 fathoms (1800
meters wire out); trawl started down 7:20 A. M., down 7:40 A. M., started
up 8:00 A. M., up at 8:30 A. M.
Coelorhynchus caribbaeus (Goode and Bean), 1 specimen.
Coelorhynchus carminatus (Goode), 4 specimens.
III/21/37. 28° 58' N., 88° 32' W.; Blake trawl lined with material from wing
2817.
of torn 20 foot trawl; 310 fathoms (2000 meters wire out); trawl started
down 5:25 P. M., down 5:55 P. M., started up 6:20 P. M., up at 7:10 P. M.
Malacocephalus (Pawnurus) occidentalis Goode and Bean, 1 specimen.
Coelorhynchus carminatus (Goode), 9 specimens.
Ill/22/37. 29° 03' N., 88° 55' W.; Blake trawl; depth 45-57 fathoms; down
2823.
from 11 :00 A. M. to 11 :30 A. M.
Bathygadus vaillanti Roule and Angel, 2 specimens.
Cariburus zaniophorus (Vaillant), 1 specimen.
Ill/23/37. 28° 37' N., 89° 54' W.; Blake trawl; depth 163 fathoms (1500
2831.
meters wire out); trawl started down 8:45 P. M., down 9:15 P. M., started
up 9:45 P. M., up at 10:15 P. M.
Coelorhynchus caribbaeus (Goode and Bean), 5 specimens.
III/24/37. 27° 48.5' N., 89· 56' W.; Blake trawl; depth 345-500 fathoms
2836.
(2360 meters wire out); trawl started down 10.05 P. M., down 10:45 P. M.,
started up 11 :40 P. M.
Gadomus arcuatus (Goode and Bean), 1 specimen.
Gadomus longifilis (Goode and Bean), 1 specimen.
Ventrifossa atlantica n. sp., 1 specimen.
Cariburus mexicanus n. sp., 4 specimens.
2853C. IV/9/37. Noon position: 29° 29' N., 88° 46' W.; Otter trawl; depth 16--24
fathoms; trawl started down 7:03 P. M., down 7:12 P. M., started up 7:33
P.M.
Steindachneria argentea Goode and Bean, 57 specimens.
2853D. IV/9/37. Noon position: 29° 29' N., 88° 46' W.; Otter trawl; depth 44-60
fathoms (350 meters wire out); trawl started down 8:20 P. M., down 8:35
P. M., started up 9:05 P. M.
Steindachneria argentea Goode and Bean, 14 specimens.
2853F. IV/1O/37. Noon position: 29° 07' N., 88° 43' W.; Otter trawl; depth 43
fathoms (350 meters wire out); trawl started down 3:30 A. M., down 3:45
A. M., started up 4:15 A. M.
Steindachneria argentea Goode and Bean, 8 specimens.
Coelorhynchus caribbaeus (Goode and Bean), 4 specimens.
2853J. IV/10/37. Noon position: 29° 07' N., 88° 43' W.; Otter trawl; depth 51-63
fathoms (575 meters wire out); trawl started down 1:05 P. M., down 1:18
P. M., started up 1:31 P. M.
Steindachneria argentea Goode and Bean, 31 specimens.
2853K. IV/1O/37. Noon position: 29° 07' N., 88° 43' W.; Otter trawl; depth 30
fathoms; trawl started down 4:43 P. M., down 4:50 P. M., started up 5:20
P.M.
Steindachneria argentea Goode and Bean, 56 specimens.
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Station
2853L. IV/10/37. Noon position: 29° 07' N., 88° 43' W.; Otter trawl; depth 45-48
fathoms (400 meters wire out); trawl started down 6:05 P. M., down 6:13
P. M., started up 6:43 P. M.
Steindachneria argentea Goode and Bean, 29 specimens.
2853Q. IV/11/37. oon position: 29° 13' N., 87° 44' W.; Blake dredge; depth 460505 fathoms (1500-1750 meters wire out); started down 4:18 P. M., down
4:45 P. M., started up 5:15 P. M.
Cariburus mexicanus n. sp., 1 specimen.
2853S. IV/12/37. Noon position: 28° 22' N., 86° 40' W.; Blake dredge; depth 250295 fathoms (1500 meters wire out); started down 3:40 A. M., down 4:02
A. M., started up 4:35 A. M.
Coelorhynchus carminatus (Goode), 3 specimens.
2853T. IV/12/37. Noon position: 28° 22' N., 86° 40' W.; Blake dredge; depth 485
fathoms (2700 meters wire out); started down 9:35 A. M., down 10:15 A. M.,
started up 11 :15 A. M.
Ventrijossa atlantica n. sp., 1 specimen.
Cariburus mexican us n. sp., 2 specimens.
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